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OPINION NO. 4 


STATUS OF THE GENERIC NAME BACTERIUM, OF THE SPECIES NAME 


BACTERIUM COLI AND OF THE FAMILY NAME BACTERIACEAE 


Judicial Commission of the International Committee on 
Bacteriological Nomenclature 


OPINION 4 

(1)..Bacterium Lehmann and Neu- 
mann 1896 is recognized as a 
nomen genericum conservandum 
(conserved generic name) in 
bacteriology. 


(2). Bacterium coli (Migula) 
Lehmann and Neumann 1896 =: Bac- 
terium coli commune Escherich 
1885 = Bacillus ccli Migula is 
recognized as the type species 
of the genus Bacterium Lehmann 
and Neumann. 


(3). The family name Bacteria- 
ceae is recognized as a nomen 
familiae conservandum (con- 
served name of a family) with 
the type genus Bacterium Leh- 
mann and Neumann 1896. 


(4). The type culture or stand- 
ard culture of the type species 
of the genus Bacterium will be 
approved and characterized by 
the Judicial Commission upon 
the basis of recommendations 
prepared by a Committee of Ex- 
perts appointed by the Chairman 
of the International Committee 
on Bacteriological Nomenclature 
and including in its membership 
the Curators of at least three 
of the important Type Culture 
Collections. 


(5). The generic name Bacterium 
Lehmann and Neumann is con- 
served against the names of all 
genera which include the type 
species of the genus, Bacterium 
coli. t 


General Statement 


A. Two proposals were submitted 
to the Judicial Commission. 


1. The generic name Bacterium 
and the family name Bacteriace- 
ae should be designated as nom- 
ina rejicienda (names to be re- 
jected). 


2. The generic name Bacterium 
and the family name: Bacteriace- 
ae should be designated as nom- 
ina conservanda (names to be 
conserved), the genus Bacterium 
should be designated as the 
type of the family Bacteriace- 
ae, the species Bacter ium coli' 
should be designated as the 
type of the genus Bacterium, 
and a type or standard culture 
should be selected for Bacteri- 
um coli, 


B. A preliminary statement giv- 
ing the background information 
relative to these propesals was 
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outlined and submitted to the 
Commissioners in the summer of 
1950, and in a somewhat revised 
and expanded form it was pub- 
lished in the second number of 
Volume I of this BULLETIN, q.v. 


C. The members of the Judicial 
Commission voted as follows: - 


1. Three votes were cast in 
favor of Proposal 1, i.e., to 
reject the generic name Bacte- 
rium and the family name Bacte- 
riaceae . 


2. Nine votes were cast in 
favor of Proposal 2, i.e., to 
conserve the names of the genus 
Bacterium and the family Bacte- 
riaceae, to make Bacterium coli 
the type species of the genus 
Bacterium, to make Bacterium 
the type genus of the family 
Bacteriaceae, and to select a 
type culture for the species 
Bacterium coli. 


3. There were two absten- 
tions. 


D. Provision 5B2 of the Inter- 
national Bacteriological Code 
of Nomenclature states: - 


‘*In suitable cases an Opinion 


shall be prepared, which when 
approved by eight or more Com- 
missioners shall be issued and 
published, becoming thereby a- 
vailable for the guidance of 
bacteriologists. All Opinions 
are reported to the Interna- 
tional Committee on Bacterio- 
logical Nomenclature, and un- 
less rescinded by a majority 
vote of this Committee such O- 
Pinions become final. ”’ 


Any member of the Judicial Com- 
mission or of the International 
Committee on Bacteriological 
Nomenclature may ask that the 
Opinion be reviewed by the In- 
ternational Committee. In e- 
vent of such a request, the 
Permanent Secretaries of the 
Committee will secure the votes 
of the members of the Commit- 
tee. The pages of the Bulletin 
are open for communications 
relative to the question of re- 
jection or conservation of Bac- 
terium. 


E. The form and content of this 
Opinion has been approved by_8&_ 
of the 14 members of the Com- 
mission as representing the 
views of the Commissioners who 
favor conservation. 
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SHIGELLA SPECIES NOMENCLATURE AND CITATION OF AUTHORITY 
Request for an Opinion by the Judicial Commission 
Presented by J. S. K. Boyd and S. T. Cowan 


Note, The following letter was sent to all members of the Inter- 
national Enterobacteriaceae Subcommittee of the International 
Committee on Bacteriological Nomenclature. 


‘*The Report of this Subcommittee was accepted by the Internation- 
al Committee on Bacteriological Nomenclature at its meeting dur- 
ing the fifth International Congress at Rio de Janeiro, but all 
questions of nomenclature were reserved to the Judicial Commis- 
sion. Some of the species names proposed by the Shigella Commis- 
sion are not in accordance with the rules of bacteriological no- 
menclature and, in order to make them legitimate, action by the 
Judicial Commission will be necessary. To get this action, Brig- 
adier Boyd and I are formally presenting to the chairman of the 
Judicial Commission a request for an OPINION, a copy of which is 
enclosed with this letter.’”’ 


(Signed) S. T. Cowan 





The Enterobacteriaceae Subcom- 
mittee of the International 
Committee on Bacteriological 
Nomenclature has proposed a new 
classification of species of 
the genus Shigella, Briefly, 
strains of Shiga’s dysentery 
bacillus, Schmitz’ bacillus, 
and the Large-Sachs group be- 
come different serotypes of 
Shigella dysenteriae (Shiga) 
Castellani and Chalmers; manni- 
tol-fermenting strains sharing 
common group antigens become 
serotypes of Shigella flexmeri 
Castellani and Chalmers; and 
those not sharing common group 
antigens become Shigella boydii 
Ewing. Sonne’s dysentery ba- 
cillus remains Shigella sonnei 
(Levine) Weldin. 


The Nomenclature Committee ac- 
cepted the report of the Enter- 
obacteriaceae Subcommittee but 
reserved to the Judicial Com- 
mission all questions of nomen- 
clature. The taxonomic scheme 
was developed by competent 
workers and, as it is likely to 
be used extensively in the fu- 
ture, it is desirable that the 
Commission should consider the 
names proposed, and issue an O- 
pinion on their legitimacy. 


The Subcommittee recommends the 
name Shigella flexneri for the 
mannitol-fermenting strains 
that share common group anti- 
gens. Shigella flexneri was 
used by Castellani and Chalmers 
but the specific epithet was 
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antedated by Bacillus parady- 
senternae Collins which, in 
turn, was antedated by Bacillus 
dysenteriae Flexner. Bacillus 
dysenteriae Flexner is a later 
homonym of Bacillus dysenteriae 
Shiga and consequently is in- 
valid (Principle 9 and Rule 24 

(4) as amended at Rio). The 
validity of the specific epi- 
thet paradysenter iae is doubt- 
ful, the definition of Collins 
(1905, J.infect. Dis., 2, 620) 
seems to make it invalid under 
Rule 14. Collins’ description 
reads: - 


“The term paradysentery (sic) 
is applied to the types which 
ferment mannite and differ in 
their agglutination reaction, 
but in all other respects cor- 
respond to the organism isolat- 
ed by Shiga as the cause of 
dysentery.’’ Shiga’s bacillus 
differs from Flexner’s in sev- 
eral characters other than man- 
nitol fermentation and aggiuti- 
nation; catalase and indole 
production are two examples, 
If the Judicial Commission a- 
gree that the specific epithet 
paradysenteriae can be rejected 
under Rule 14, then Shigella 
flexreri Castellani and Chal- 
mers appears to be the valid 
name of this species. If, on 
the other hand, the Commission 
accepts Collins’ description 
of the species as adequate, 
Shigella flexneri remains a 
later synonym, and the Subcom- 
mittee’s recommendation can 
only be validated by making 
this name an epithet icum speci- 
ficum conservandum, 


bacillus has been 


Schmitz’ 
named Bacillus ambiguus An- 
drewes, Bacillus dysenteriae 
‘Schmitz’ Murray, Bacterium am- 
biguum Levine, FEberthella am- 
biguum Bergey et al., Bacillus 
paradysenteriae X Stutzer, Bac- 
terium schmitzii Weldin, Shi- 
gella ambigua Weldin, and Shi- 
fella schmitzi1 Hauduroy et 
al., and in the new classi fica- 
tion it becomes Shigella dysen- 
teriae, type 2, 


[he problem here refers to the 
correct author citation; can 
all these serotypes be cited 
correctly as Shigella dysenter- 
tae (Shiga) Castellani and 
Chalmers, types 1 to 7 in ac- 
cordance with Rule 21, or has 
each individual type to be con- 
sidered separately? In the 
case of Schmitz’ bacillus 
Murray used the name Bacillus 
dysenteriae ‘*Schmitz” and 
strict application of Rule 16 
might require the authority to 
be cited as follows: Shigella 
dysenteriae (Murray) Castellani 
and Chalmers, type 2, Entero- 
bacteriaceae Subcommittee. 


There is no difficulty in ac- 
cepting Shigella boydti Ewing 
as a valid name but Shigella 
sonnei (Levine) Weldin is ante- 
dated by Bacillus ceylonensis 
A Castellani. If the Subcom- 
mittee’s recommendations are 
accepted and the epithet sonnei 
is to be retained, the Commis- 
sion will have to conserve it 
against all earlier names. 





Note added by S. T. Cowan after 
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the request for an Opinion had 
been presented. 


The Subcommittee cite Bacillus 
ceylonensis A as a synonym of 
Shigella sonnei but Castel- 
lani’s original paper describes 


B, ceylanensis A as producing 
acid from glucose but not from 
mannitol, lactose, or sucrose. 
From this description it is 
clear thet B, ceylanensis A is 
not a synonym of Shigella son- 
nei, 
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NOMENCLATURE AND CLASSIFICATION OF THE DYSENTERY BACILLI 


Recommendations of the Shigella Commission 
(Enterobacteriaceae Subcommittee ) 


Members of the Commission: Brigadier J.S.K. Boyd, England,CHAIRMAN. 
Dr.R.F.Bridges,England, Major P.R.Carlquist,U.S.A., Dr.W.H.Ewing, 
U.S.A. ,Dr.W.W.Fergnson,U.S.A., Dr.F. Kauffmann, Denmark. ; 


Name of Genus 





It is recommended that the name Shigella be adopted as the 
generic name of the group of intestinal bacteria commonly known 
as the dysentery bacilli and that the synonyms Bacillus dysenter- 
iae and Bacterium dysenteriae be discarded. 


Definition 


The genus Shigella consists of Gram-negative, aerobic, non- 
motile, non-sporulating rods, corresponding to Shigella dysenter- 
iae (Shiga’s bacillus) in staining properties and morphology. 
All members ferment glucose, some ferment mannitol and, with a 
few exceptions, all are non-productive of gas fram fermentable 
substances. They do not acidify salicin and adonitol, nor grow 
on Simmons’ citrate agar, nor hydrolyse urea, nor liquefy gela- 
tin, nor form acetylmethyl-carbinol. Lactose is fermented by 
Shigella sonnei but only after prola@mged incubation. All members 
of the genus have an antigenic structure by which they can be 
recognized. 


Groups 


The genus is divided into four groups: 
Groups A (Mannitol-negative), and 
Groups B,C and D (containing most Mannitol-positive 
strains). 


Within the groups there occur types characterized by the 
possession of a distinctive antigen (type-antigen or main-anti- 
gen). In certain types having a common main-antigen, significant 
variations occur in the subsidiary or group antigens. Sub-types 
haee been created to distinguish the more important of such minor 
divisions in Group B (S. flexneri). In numbering types in a 
group, Arabic and not Roman numerals are used to avoid the con- 
fusion which might arise between the numbers V and X and the let- 
ters V and X. 
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Group A. Shigella dysenteriae (Mannitol-negative group). 





Type 1. (formerly called S. shigae or S. shiga-krusei). 
This type, described by Shiga in 1898, is clear- 
ly defined and needs no further description. 


_Type 2. (formerly called S, schmitzii or S. ambigua). 
This type has stable biochemical characters and 
a distinctive antigen. 


Types 3 to 7. 
These are types first described by Large and 
Sankaran, and by Sachs. Five types, as quoted 
in the classification given at the end of this 
Report are recognized, each of which has a dis- 
tinctive type antigen. 


Any other Mannitol-negative organisms, which may 
in future be identified as having the characters 
of the genus, should be added to Group A. 


Group B. Shigella flexneri (Mannitol-positive group). 





This group contains six recognized types, each of which 
has a distinctive type-antigen or main antigen and a com- 
plex group antigen, components of which are found in oth- 
er types within the group. Each type has a relatively 
constant pattern of group antigen but considerable varia- 
tion in individual components may oecur from strain to 
strain. Certain types have two more distinct patterns of 
group antigens which reprocuce consistently; these are 
regarded as sub-types. It is recommended that in classi- 
fication undue weight should not be given to minor varia- 
tions in group antigen, as these are unimportant, com- 
plex and may even be artificial in nature. 


Type 1. S. flexneri type 1 included those strains having 
the type antigen of Andrewes’ Flexner V. This 
antigen occurs. in both Andrewes’ V and VZ types. 
Andrewes’ conception of the VZ strain as a duel 
type containing the type antigen of both V and Z 
has been disproved. It has been shown that this 
variant is related to Z, not by its type antigen 
but by its subsidiary or group antigen. It also 
possesses an antigenic component peculiar to it- 
self, of which the exact nature is still uncer- 
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tain. Two sub-types are accordingly recognized: 


Sub-type la, corresponding to Andrewes’ V 
Sub-type lb, corresponding to Andrewes’ VZ. 


S. flexneri type 2 includes strains having the 


type antigen of Andrewes’ type W. Two sub-types 
are recognized: 


Sub-type 2a, corresponding to Andrewes’ W. 
Sub-type 2b, corresponding to Andrewes’ WX. 


S. flexneri type 3 corresponding to Andrewes’ 
type Z. So far no sub-types have been de- 
scribed. 


S. flexneri type 4 is Boyd’s type 103. 

Sub- type 44 corresponds to the strain originally 
described. 

Sub-type 4b differs in possessing group antigen 
of the type which is present in type 1b (An- 
drewes’ VZ) and in type 3 (Andrewes’ Z). 
Mannitol negative strains having the specific 
antigen of Type 4 have been described under 
the names of S,. rabaulensis and S, rio, Until 
further information is available on the nature 
of the group antigen it is not proposed to 
place these in a definite sub-type. 


S. flexneri type 5 is Boyd’s P. 119 


S. flexneri type 6 is Boyd’s type 88 and has so 
far yielded no antigenic sub-types. Unlike the 
other flexneri organisms it shows a wide range 
of biochemical variations (Manchester Bacillus, 
Newcastle Bacillus and others), some of which 
produce gas from fermentable substances. 


The antigenic structure of these biochemical 
variants is identical with that of the type 
strain and is very stable. For this reason it 
is recommended that the biochemical inconstancy 
should be disregarded and that the strains be 
classified together under one common designa- 
tion. fs 
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S. flexneri variants (X_and Y types). 


The two types described by Andrewes in his clas- 
sification as X and Y are not valid types, as 
neither possesses a distinctive antigen. There 
is reason to believe that they are variants 
which have arisen from the degradation of one or 
other of the type strains. This variation can 
occur at a very early stage in artificial cul- 
ture and there is evidence to suggest that such 
strains may have an independent existence as 
pathogenic dysentery bacilli. For this reason, 
it is recommended that the name S. flexneri var- 
iant (X type) or (Y type) be embodied in the 
classification to cover any such isolations. 


Other Mannitol-positive (and exceptionally Man- 
nitol-negative) organisms with qualitatively 
distinct type antigens and with partial or group 
antigens relating them to the Flexner sub-group 
which may in future be identified, should be 
added to Group B (S. flexneri). 


Group C. Shigella boydii (Mannitol-positive group) 


This group includes all those organisms which have the 
biochemical reaction of S, flexneri but do not contain 
the characteristic group antigen. Esch strain possesses 
its own distinctive type antigen. Six types, which are 
described by Boyd, have been accepted as members of this 
sub-group, and are shown in the classification at the end 
of this Report. A seventh type, which was identified 
during World War 2 in different theatres, and which is 
now generally called S. etousae, has the necessary ‘gquali- 
fications for this sub-group and is accordingly added as 
type 7. 


Other Mannitol-positive organisms which have the charac- 
ters of the genus and have qualitatively distinct type 
antigens but no group antigen relating them to Group B 
(S. flexneri) should be added to Group C (S. boydii) when 
identification is comfirmed and accepted. 


Group D, Shigella sonnei (Mannitol-positive, late Lactose 
and_saccharose positive). 
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This organism has synonyms which antedate the specific 
name sonnei, such as Duval’s bacillus, Kruse’s pseudodys- 
entery bacillus E and Bacillus ceylonensis A. Neverthe- 
less, its recognition as a dysentery bacillus is mainly 
due to the work of Sonne and as this name has heen gener- 
ally used throughout the literature it is deemed inadvis- 
able to change it. S. sonnei differs from other dysen- 
tery bacilli in being a late fermenter of lactose and 
saccherose. It has a distinctive antigenic pattern. 


Miscellaneous strains 





Certain other strains which have from time to time been 


placed in the Shigella group are excluded for the follow- 
ing reasons: 


"*Alkalescens” and _’'Dispar’’ 





These organisms are not included in the Shigella 

group as outlined above. Investigations which are 

in progress indicate that they are more closely re- 

lated to the Escherichia group than to the Shigella 
group. The biochemical reactions of "Alkalescens” 
and "Dispar’’ are similar to those of Escherichia 
cultures and they contain O and K antigens found in 

members of the latter group. 


Castellani strains 


B. ceylonensis A is Shigella sonnei 

B,. ceylonensis B is ’Dispar” 

B. columbense ») 

B, asiaticum mobile) are Escherichia types 

B, madampensis belongs to the "Alkalescens-Dispar’’ group 
S. gintottensis is not available 


Others 





These have been described as Shigella spp. but are not 
accepted as such by the Commission: 


S. pfaffii (belongs to Bact. pseudotuberculosis group) 
S. equirulis (ferments lactose, decomposes urea) 

S. septicaemia (motile and liquefies gelatin) 

S. minutissima 

S. wakefield (belongs to Providence (29911) group of para- 
colon 
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S. tiete (Alkalescens II) belongs to the "”Alkalescens- 
Rispar ” group. 


Many other strains of a doubtful nature have been report- 
ed from time to time in the literature but lack confirma- 
tion. As they have not been found in the extensive sur- 
veys which hrve been mde in recent years they can be 
disregarded. 


Before any new type of the Shigella genus is accepted by 
the Nomenclature Committee its characteristics must be 
confirmed by a laboratory recognized by the Enterobacte- 
riaceae Committee. 


Recent investigations show that the aerogenic culturee 
described by Sachs (1943) under the designation A 12 be- 
long to Escherichia coli O group 32. The results of re- 
Ciprocal absorption tests ‘ndicate that the O antigens of 
cultures A 12 and E, coli O 32 are identical. 


Culture 1831, described by Wheeler and Stuart (1946), is 
also a member of an established FE. coli O group. The O 
antigens of cultures 1831 and FE. coli O 22 are identical. 
as demonstrated by reciprocal absorption tests. 


Tr the light of present knowledge of both the biochemical 
and serological reactions of members of the coli group, 
types A 12 and 1831 are regarded as aberrant coliform 
bacteria. 


References: A. Sachs, J. Roy. Army Med. Corps, 80, 92, 


1943. 
K. M. Wheeler and C.A. Stuart, J. Bact. 51, 
37, 1946. 


W. H. Ewing and M. C. Hucks, J. Bact., 1950, 
in press. 
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Tabular Classification 





The recommendations of the Commission are embodied in the follow- 


ing tabulated classification. 


Shigella 
Group A Type Old designation 
Shigella dysenteriae 1 S. shigae, Shiga-kruse bacil- 
lus, etc. 
» md 2 S. schmitzii, S. ambigua 
r ai 3 Q 771 ) 
” ” 4 Q 1167 ) 
re i 5 Q1030 ) Large-Sachs group 
sg <g 6 Q 454 ) 
9 ” 7 Q 902 ) 
Group B Type Sub- 
type 
Shigella flexneri 1 la V (Andrewes and Inman) 
lb VZ ? 9° 
” %” 2 2a W ° ”? 
2b wx ”? ” 
” %? 3 7 ”? ? 
” ” 4 4a 
b 103 (Boyd) 
< S. rabaulensis 
” ve 5 P. 119 (Boyd) 
Me $4 6 88 (Boyd) Manchester- 
Newcastle bacillus 
‘2 ” Variant 
(X type) 


(Y type) 


: ‘ (Andrewes and Inman) 





= 
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° 
Shigella boydii 
” ? 


” ? 


Shigella sonnei 


Type 


NAMNhWH 


170 (Boyd ) 

P 288 ee 

Dei ” 

P 274 i 

P 143 4 

D19 ” 
*Lavington” S. e tousae 


Sonne-Duval bacillus 
S. ceylonensis A 
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SHIGELLA SPECIES NOMENCLATURE AND CITATION OF AUTHORIT'Y 


Preliminary Statement. File No.54 


A request by J. S. K. Boyd and 
S. T. Cowan for the formulation 
of an OPINION by the Judicial 
Commission is published in this 
BULLETIN (1). The Enterobacte- 
riaceae Subcommittee of the In- 
ternational Committee on Bacte- 
riological Nomenclature pre- 
pared a report which was ac- 
cepted for publication by the 
Committee with the provision 
that all matters that related 
to nomenclature should be re- 
ferred to the Judicial Commis - 
sion for appropriate action. 
The request for an OPINION re- 
fers to the Judicial Commission 
certain nomenclatural problems 
having to do with the recommen- 
dations of the Shigella Commis- 
sion (2) to the Enterobacteria- 
ceae Subcommittee. 


Two types of problems are in- 
volved in the reference: - 


1. Determination of the cor- 
rect specific epithets and sper 
cies names for certain species 
of the bacterial genus Shi- 
gella, the circumscription and 
diagnosis of each species being 
given. ’ 

2. Designation of the author 
to be cited for each of the 
names. 


Stability in nomenclature is 
sought for four groups of 
strains all of which the sub- 
committee agrees should be in- 


cluded in the genus Shigella, 
each group as a species. 


The four species are very 
briefly defined in the follow- 
ing Proposals: - 


Proposal I. ‘Strains of Shi- 


ga’s dysentery bacillus, 
Schmitz’ bacillus, and the 
Large-Sachs group become dif- 
ferent serotypes of Shigella 

dysenteriae (Shiga) Castellani 
and Chalmers. ” 


Proposal Il ’’Mannitol-fer- 
menting strains sharing common 
group antigens become serotypes 
of Shigella flexneri Castellani 


” 


and Chalmers. " 


Proposal II]. "Mannitol-fer- 


menting strains....not sharing 
group antigens become Shigella 
boydii Ewing.” 


Proposal IV, Sonne’s dysentery 


bacillus should remain Shigella 
sonnei (Levine) Weldin. 


The status of the genus Shigel- 
la should first be established. 


Shigella Castellani and “hal- 
mers 1919 (3). 

The date given in the original 
publication is 1918. This 
seems obviously an error as 
both the volume itself and the 
preface carry the date 1919. 
On page 934 a key is given to 
the genera of the Tribe Fhber- 
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theae and on pages 936 and 937 
a description of the genus with 
keys to the two subgenera Shi- 
gella and Flexnerella, as well 
as keys to the species. The 
type species is designated as 
Shigella dysenteriae (Kruse 
1899). On page 937 three dis- 
tinct species are designated 
Shigella dysenteriae, namely, 
S. dysenteriae Strong, S. dys- 
enterize Hiss and Russell, and 
S. dysenteriae Shiga-Kruse. It 
would seem that the generic 
name Shigella was validly pub- 
lished. The type species was 
definitely designated and is 
recognizable. 


Proposal I. 


Shigella dysenteriae (Shiga) 
Castellani and Chalmers 1919 


(2). 
Synonyms : 


Bacillus dysenteriae Shiga 1898 
(4). The organism was de- 
scribed by Shiga (5) before it 
was named. The name was valid- 
ly published and is legitimate. 
Bacillus japanicus Migula 1900 
(6). 

Bacillus shigae Chester 1901 
(7). 

Bacillus dysentericus Ruf fer 
and Wellmore 1909 (8). 
Bacterium dysenteriae (Shiga) 
Lehmann and Neumann 1912°(9). 
(A later homonym of Bacterium 
dysenteriae Chester 1901 (7). 
Bacterium shigae Holland 1 920 
(10). 

Eberthella dysenteriae (Shige) 
Bergey et al. 1925 (11). 


No type culture has been desig- 
nated and adequately diagnosed. 
It is desirable that such a 
standard or type culture be ap- 
proved by a committee of ex- 
perts, a careful diagnosis and 
description prepared, and au- 
thentic cultures of the type be 
maintained in each of the prin- 
cipal Type Culture Collections 
of the world, including that of 
the Shigella Center. Included 
in the description should be 
careful analysis of the anti- 
genic characteristics. 


The Enterobacteriaceae Subcom- 
mittee has concluded that the 
so-called Schmitz bacillus 
should be included in the spe- 
cies Shigella dysenteriae 
(Shiga) Castellani and Chalmers. 
The problem of appropriate no- 
menclature is raised. 


The first description was by 
Schmitz 1917 (12) who did not 
adopt -binomial nomenclature, 
nor did he give a species name 
to the organism, although he 
once (in his conclusions) used 
the name Bazillus Schmitz. The 
first name was proposed by An- 
drewes. 


Bacillus ambiguus Andrewes 1918 
(13). This name is a later 
homonym of Bacillus ambiguus 
Wright 1895 (14). The specific 
epithet ambiguus is, however, 
available if the species is 
placed in another genus (Rule 
26). 

Bacillus dysenteriae "Schmitz’’ 
Murray 1918 (15) may be under- 
stood as Bacillus dysenteriae 
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in the sense of Schmitz. It is 
an illegitimate later homonym 
of Bacillus dysenteriae Shiga, 
Bacterium ambiguum (Andrewes) 
Levine 1920 (16) is a later 
homonym of Bacterium ambiguum 
Chester 1900 (17). 
Eberthella ambigua (Andrewes) 
Bergey et al. 1923 (18). 
Bacillus paradysenteriae X 
Stutzer 1923 (19). A question 
may be raised as to the legiti- 
macy of a species name pub- 
lished as a trinomial, even 
though the third component is a 
single letter as X. Rule 6 of 
the Intermtional Bacteriologir 
cal Code of Nomenclature 
states:- "Names of species are 
binary combinations consist ing 
of the name of the genus fol- 
lowed by a single specific epi- 
thet.” Or the species name may 
be regarded as a later homonym 
of Bacillus paradysenteriae 
Collins 1905 (20) and hence il- 
legitimate (on the assumption 
that the latter name was valid- 
ly published). 

Bact erium Schmitzii Weldin and 
Levine 1923 (21). 

Shigella ambigua (Andrewes ) 
Weldin 1927 (22). 

Shigella schmitzii Hauduroy et 
al. 1937 (23). 


Since Bacillus ambiguus An- 
drewes is a later homonym of 
Bacillus ambiguus “right, the 
legitimacy of the specific epi- 
thet in Shigella ambigua, or 
the subspecific epithet in Shi- 
gella dysenteriae var. ambigua 
may be questioned. Rule 18 
states in part:- 


‘When a species is transferred 
to another genus, without 


change of rank, the specific 
epithet must be retained or (if 
it has not been retained) must 
be re-established unless one of 
the following obstacles exists: 
(1) the resulting binary name 
is a later homonym or tautonym, 
or (2) there is available an 
earlier validly published spe- 
cific epithet. ” 


The specific epithet in the 
species name Shigella ambigua 
would seem to be legitimate, 
and will be available if it is 
ever desired to recognize this 
serotype as a separate species 
or subspecies. 


The Enterobacteriaceae Subcom- 
mittee wishes to unite Shigella 
dysenteriae (Shiga) Castellani 
and Chalmers and Shigella am- 


bigua (Andrewes) Weldin into a 
single species. When thus u- 


nited the species name becomes 
Shigella dysenteriae (Shiga) 
Castellani and Chalmers. 


The Subcommittee does not think 
that cultural differences be- 
tween Shiga’s bacillus and 
Schmitz’ bacillus justify the 
recognition of two distinct 
species or subspecies (varie- 
ties). This would be the more 
usual taxonomic procedure and 
would be accomplished by the 
recognition of one subspecies 
(or variety) which would in- 
clude the type culture of the 
species and all serotypes suf- 
ficiently closely related to 
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the type culture; this would be 
subspecies (or variety) S, dys- 
enteriae, A second subspecies, 
with a suitable chosen type 
culture would be known as sub- 
species (or variety) S. dysen- 
teriae var. ambigua, 


What should be the designation 
of all organisms having the 
same antigenic structure? For 
this purpose the word ’’type” 
has. frequent seen employed. 
However, its use in this sense 
may give rise to major confu- 
sion. Throughout all bioldgy, 
(botany, zoology and bacteriol- 
ogy) the word is used in quite 
a different sense, for so- 
called nomenclatural types. 
Principle 11 of the Interna- 
tional Bacteriological Code of 
Nomenclature states: - 


"The application of names of 
taxonomic groups (taxa) is de- 
termined by means of nomencla- 
tural types. A nomenclatural 

type is that constituent ele- 
ment of a group to which the 
name of the group is permanent- 
ly attached, whether as an ac- 
cepted name or as a synonym.”’ 


The word type has been used 

several times in this sense in 
this preliminary statement. 

Confusion is inevitable’ if the 
word ‘‘type” is used also to 
designate a taxon based upon 

antigenic characters. The bac- 
teriological Code in its Rec- 

commendation 82 (2) states (in 
part):- 


“In view of the use of the word 


“type” in a different sense as 


defined in Principle 11, it is 
suggested that the terms sero- 
type (or serological type), bi- 
otype (or physiological type) 
and morphotype (or morpkologi- 
cal type) may appropriately be 
substituted for type as a des- 
ignation of a subdivision of a 
species. ” 


The subcommittee recommends 
that strains of the ‘*Large- 
Sachs group’’ become serotypes 
of Shigella dysenteriae, 


If no subspecies or groups are 
to be recognized, then the 
proper reference would be: 
Shigella dysenteriae 
Serotype 1. Antigenic struc- 
ture 
Serotype 2.Antigenic struc- 
ture 


The inquiry is made for the 

subcommittee:- “In the case of 
Schmitz’ bacillus Murray used 
the name Bacillus dysenteriae 
“Schmitz” and strict applica- 
tion of Rule 16 might require 
the authority to be cited as 
follows: Shigeila dysenteriae 
(Murray) Castellani and Chal- 
mers, Type 2, Enterobacter ia- 

ceae Subcommittee. ”’ 


The name Bacillus dysenteriae 
“Schmitz” if intended as the 
name of a new species was a 
later homonym and hence not le- 
gitimate. No evidence is ad- 
duced that Castellani and Chal- 
mers used the name Shigella 
dysenteriae in the sense of 
Murray. If it is desired that 
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a subspecies be recognized, the 
subspecific epithet is ambigua 
as noted above. The author of 
the serotype may be cited if 

desired. If ‘Enterobacteria- 
ceae Subcommittee’’ is to be ap- 
pended to all antigenic formu- 
lae given by them, a suitable 
abbreviation might well be a- 

greed upon. 


Proposal IIT 


Bacillus dysenteriae Flexner 
1900 (24). This species name 
is a later homonym of Bacillus 
dysenteriae Shiga 1898 (3), and 
hence illegitimate. 

B, paradysenteriae Collins 1905 
(20). 

The validity of publication of 
this name has been questioned. 
Miss Collins mentions several 
authors as having isolated a B, 
paradysenteriae, but the au- 
thors she cites did not use 
this name. The following para- 
graph from her paper is cited 
in part by Boyd and Cowan: - 


‘The term diarrhea is used 
wherever the exact nature of 
the attack is not ascertain- 
able; while the term dysentery 
is used only in those cases 
where the organism was isolat- 
ed. The term paradysentery is 
applied to the, types which fer- 
ment mannite and differ in 
their agglutination reaction, 
but in all other respects cor- 
respond to the organism isolat- 
ed by Shiga as the cause of 
dysentery. ”’ 


Miss Collins consistently em- 


ploys the abbreviation B. in- 
stead of the generic name 
Bacillus, further evidence of 
the casual use of the name. 


There is no adequate evidence 
that Collins intended to give 
the new species name Bacillus 
paradysenteriae to any organ- 
ism. The name was apparently 
first used by her, but such use 
seemingly was inadvertent, and 
as a common name in substitute 
for the clumsy ‘flexner-Harris 
type”, “Bacillus Y (Hiss and 
Russell)’’ current in the litera- 
ture. (See Flexner 25). There 
is no rule which fixes the sta- 
tus of a name published inad- 


vertently. 


Shigella flexneri Castellani 

and Chalmers 1919 (3). This 

name was apparently validly 
published and is probably legi- 
timate. However, as there is 
always the possibilitythat 
some other legitimate name for 
this species was published be- 
fore Shigella flexneri Castel- 

lani and Chalmers 1919, it may 
be advisable to prevent a 
change in the specific epithet 
to one having higher priority 
through designation of flexneri 
in the species name Shigella 
flexneri as an epitheticum spe- 
cificum conservandum, 


The designation of a type cul- 
ture for the species Shigella 
flexneri Castellani and Chal- 
mers may be desirable. 


Proposal III 
Shigella boydii Ewing 1949 
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(25). Boyd and Cowan state 
that, “There is no difficulty 
in accepting Shigella boydii 
Ewing as a valid name.” This 
is for mannitol-fermemrting 
strains of Shigella in which 
the serotypes do not share conm- 
mon group antigens. The spe- 
cies, as originally constitut- 
ed, is by definition heteroge- 
neous. It may therefore be ad- 
visable that a type culture for 
each serotype be definitely 
designated so that, if one or 
more of the serotypes are later 
recognized as distinct species, 
or the species is subdivided 
into subspecies, the use of the 
species name Shigella boydii 
may be definitely fixed. 


Proposal IV 


Boyd and Cowan state:- éShigel- 
la sonnei (Levine) Weldin is 


antedated by Bacillus ceylanen- 
sis A Castellani. If the Sub- 


committee's recommendations are © 


accepted and the epithet sonnei 
is to be retained, the Commis- 
sion will have to conserve it 
against all earlier names.” 


Bacillus ceylanensis A Castel- 
lani 1907 (27). This author 
named what he evidently regard- 
ed as distinct varieties Bacil- 
lus ceylanensis A and B,. cey- 
lanensis B. Castellani and 
CHalmers 1919 (3) later placed 
these organisms in a new genus 
Lankoides as Lankoides ceylon- 
ensis var. A and L, ceylonensis 
var. B. 


Bacterium sonnei Levine 1920 


(25). This has been regarded 
as a later synonym of Bacillus 
ceylonensis A. Weldin 1927 
(22) recognized the two varie- 
ties as distinct species, plac- 
ing them in the genus Shigella, 
and proposed the name Shigella 
ceylonensis for Bacillus cey- 
lonensis B. This action would 
seem to make both Shigella son- 
nei and S. ceylonensis legiti- 
mate, but for different spe- 
cies. 


It is difficult to understand 
how B, ceylanensis A and Son- 
ne’s bacillus were confused; 
the former was described as a 
non-mannitol fermenter, the 
latter is known to ferment man- 
nitol regularly. 


Draft Proposals of an Opinion . 
The following draft proposals 
for an OPINION have been formu- 


lated for consideration by the 
Judicial Commission. 


Draft Proposal 1. Shigelia 
dysenteriae (Shiga) Castellani 


and Chalmers was (was not) val- 
idly published and is (is not) 
legitimate as the name of the 
dysentery bacterium described 
by Shiga 1898 (4). It is ad- 
visable that the term serotype 
be used to designate each taxo- 
nomic unit based upon common 
antigenic structure. There are 
(are no) nomenclatural obsta- 
cles to the inclusion of other 
organisms such as the “Schmitz’ 
bacillus’ and the “Large-Sachs 
group” in the species Shigella 
dysenteriae (Shiga) Castellani 
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and Chalmers. There are no 
(are) nomenclatural reasons why 
this species should not be re- 
garded as made up of several 
serotypes having certain common 
characteristics. A culture be- 
longing to the species could be 
completely identified by naming 
it Shigella dysenteriae Sero- 
type If the 
serotype is given a number or a 
name, the author may be cited 
as in Shigella dysenteriae Se- 
rotype 1 Enterobacteriaceae 
Subcommittee. If a distinctive 
name is given to the serotype, 
the name could be written Shi- 
gella dysenteriae Serotype abc 
Smith to be followed when ad- 
visable by the antigenic formu- 
la. 





If recognition of two or more 
taxonomic groups of serotypes 
within the species is desired, 
there appear to be no nomencla- 
tural obstacles. Generally in 
biology such subdivisions of 
species would be recognized as 
subspecies or varieties. 


The statements of this Draft 
Proposal 1 with reference to 
recognition of subspecies, 
groups and serotypes have equal 
application in Draft Proposals 
2, 3 and 4. 


Draft Proposal 2, The specific 


epithet flexneri in the species 


name is (is not) to be desig- 
nated an epithetum specificum 
conservandum in the species 
name Shigella flexneri, for the 
species first described as Ba- 
cillus dysenteriae Flexner. 


Draft Proposal 3. Shigella 
Boydii Ewing was validly pub- 
lished and is a legitimate spe- 
cies mame. The epithet boydii 
in this name is (is not) to be 
designated as a epithetum spe- 
cificum conservandum, 


Draft Proposal 4. Shigella 
sonnei (Levine) Weldin was 
validly published and is a le- 
gitimate species name. The ep- 
ithet sonnei in this species 
name is (is not) to be desig- 
nated as an epithetum specifi- 
cum conservandum, 





A type or 
standard culture is to be des- 
ignated by a Committee of Ex- 
perts and approved by the Judi- 
cial Commission for each of the 
species groups, subspecies 
(varieties) and serotypes rec- 
ognized by the Enterobacter ia- 
ceae Committee. Such cultures 
as far as possible shall be 
maintained in each of the na- 
tional Type Culture Collec- 
tions of microorganisms and in 
the International Shigella Cen- 
ter, Chamblee, Georgia, U.S.A. 
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EXCEPT IONS TO THE RULE REQUIRING THAT EACH FAMILY NAME IN 
BACTERIOLOGY BE DERIVED FROM THE NAME OF A CONTAINED GENUS 


Preliminary Statement 


A request for cert'ain exceptions to the proposed rule that all 
family names of bacteria be derived from the names of contaiued 
genera was recently published in this BULLETIN (1). It was pro- 
posed that the following family names of bacteria be listed as 
exceptions on the basis that they are old or widely accepted, 
Coccaceae, Lactobacteriaceae, Enterobacteriaceae, Parvobacteria- 
ceae, Chlamydobacteriaceae, Thiorhodaceae and Athiorhadaceae. 
The statement was also made that additional names might be pro- 
posed by any person destring to do so. No additional proposals 
have been received. 


The following statement has been prepared to give the origin and 
status of each of the names proposed. These names will be con- 
sidered by the Judicial Commission, and suitable recommendations 
prepared for the consideration of the International Committee on 





Bacteriological Nomenclature. 
invited. 


Coccaceae 


It has been proposed that the 
family name Coccaceae be made 
an exception. 


Coccaceen Zopf 1883 (1). This 
author included one genus only, 
Leuconostoc van Tieghem 1878. 
In the third edition of his 
“Die Spaltpilze” 1885 (2), he 
included four genera, St repto- 
coccus, Micrococcus, Merismo- 
pedia and Sarcina, 

Coccaceae Zopf em.Migula 1894 

(3). The family was defined 
somewhat more critically, and 
included the genera Streptococ- 
cus, Micrococcus, Sarcina, 
Planococcus and Planosarcina, 
The name was used subsequently 
by many authors, most commonly 


Comment from any one interested is 


in the sense proposed by Migu- 
la. In general Coccaceae in 
recent use has been defined to 
include the spherical bacteria. 
With development of better 
knowledge of bacterial rela- 
tionships, many of the spheri- 
cal bacteria were included in 
other families, and the signif- 
icance of the family name has 
decreased. 


The name Coccaceae obviously 
was not based on a bacterial 
genus Coccus, as no evidence 
has been discovered of the pro- 
posal of such a generic name 
until later than 1883. Appar- 
ently the first use of Coccus 
as a generic name was in Coccus 
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candicans Fick 1887 (4). Nis- 
sen 1889 (5) also proposed the 
mame Coccus aquatilis. The 
name Coccus has not found ac- 
ceptance in bacteriology. It 
was tentatively proposed as a 
generic name by Orla-Jensen 
1921 (6), but this name is 
probably to be regarded as not 
validly published. 


No record has been found of the 
designation of a type genus for 
the family Coccaceae. The only 
genus included by Zopf when the 
name was first proposed was 
Leuconostoc. In recent years 
there has been some tendency to 
discard the name Coccaceae for 
one or more of several reasons. 


1. The descriptive and differ- 
ential significance of Cocca- 
ceae was largely lost when it 
was realized that spherical 
bacteria are widely distributed 
in various groups. For exam- 
ple, in the sixth edition of 
the Bergey Manual genera con- 
taining spherical bacteria are 
to be found in at least ten of 
the families recognized. 


2. The family is not identi- 
fied by a recognized type ge- 
nus. Nor is there a commonly 
recognized génus Coccus. 


The tendency to discard this 
family name is illustrated by 
the fact that in the first four 
editions of the Bergey Manual 
of Determinative Bacteriology, 
Coccaceae was used, but begin- 
ning with the fifth edition 
(1939) it has been replaced by 


Wicrococcaceae Pribram 1929 


(7). 


Draft Proposal, The family 
name Coccaceie Zopf em, Migula 
should be (should not be) list- 
ed as an exception to the Rule 
requiring that the name of a 
family be derived from. that of 
a contained genus. If mde an 
exception, the type genus shall 
be 








Lactobacteriaceae 


It has been proposed that the 
family name Lactobacter iaceae 
be made an exception. 


Lactobacteriaceae Orla-Jensen 

1921 (8). This name was pro- 

posed in a general discussion 
of the “main lines of the natu- 
ral bacterial system.’’ Some of 
the names suggested in this pa- 
per were quite provisional or 
tentative. It is therefore 

necessary to examine them with 
care to determine whether they 
are validly published and le- 
gitimate. The author states: - 
**Here we have to do witha 
large group of bacteria con- 

sisting of sphere- as well as 
rod- forms, nevertheless form- 
ing a natural family which we 
could call Lactobact.eriaceae. 

This family I have founded, of 
course, not only on the spe- 

cially developed power of form- 
ing lactic acid (since there 

exist many different organisms 
which are able to form, at any 
rate, small quantities of lac- 
tic acid), but I base it upon 
the fact that the bacteria 
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which we call true lactic have 
so many other properties in 
common that there cannot be any 
doubt about their close rela- 
tionship. Thus, they are Gram- 
positive, facultatively anaero- 
bic (without surface growth in 
stab culture), they make ex- 
cessively great demands as to 
nitrogenous nutriment, and, 
most ‘remarkably, in contra-dis- 
tinction to most other bacte- 
ria, they are unable to lLiber- 
ate oxygen from peroxide of hy- 
drogen. ”’ 


It would seem that the name 
meets the specification of Rule 
11 of the International Bacte- 
riological Code that valid pub- 
lication requires the proposed 
name be accompanied ‘‘by a de- 
scription of it.’’ In the ab- 
sence of any statement as to 
the genera of bacteria to be 
included there might arise some 
question as to the adequacy of 
the description. The name 
should also be examined in the 
light of another provision of 
Rule 11. 

“‘A name of a taxonomic group is 
validly published only if it 
has been definitely accepted by 
the author who published it. A 
name proposed provisionally in 
anticipation of the eventual 
acceptation of the group, or of 
the circumscription, position, 
or rank given to a group, or 
mentioned only incidentally is 
not validly published. ” 


It seems to be true that in 
later publications on the lac- 
tic acid bacteria Orla-Jensen 


never defined or discussed the 
name Lactobacteriaceae and its 
nomenclatural status. Even in 
his monumental treatise ‘‘The 
Lactic Acid Bacteria’’, second 
edition, 1942 (9) one can find 
no mention of the family name 
Lactobacteriaceae though all 
the genera of the lactic bacte- 
ria are described in detail, 
and an elaborate key for the i- 
dentificafion of genera and 
species is outlined. The name 
is not even used in the chapter 
on “Description of Species and 
Systematism.’’ 


In 1943 in the “'Ergaenzunges- 
band”? (10) of The Lactic Acid 
Bacteria he mentions the name 
in the following statement: - 
‘*In der Arbeit the Lactic Acid 
Bacteria (die Familie Lactobac- 
teriaceae) habe ich innerhalb 
oieser Familie die oben ange- 
deuteten Prinzipien bezueglich 
der Einteilung und der Nomen- 
klatur durchgefuehrt.” He 
notes that ir 1939 his classi- 
fication wittr. some modifica- 
tions was adopted for use in 
the Sth edition of the Bergey 
Manual. 


Two other somewhat incidental 
references occur: - 

“Ich glaube jedoch, dass man 
sie als zwei verschiedene Fam- 
ilien, Lactobacteriaceae und 
Propionibacteriaceae, auffassen 
muss, und dass man in Bergey’s 
Manual of: Determinative Bacte- 
riology von 1939 zu weit gegan- 
gen ist, indem man die Pro- 
pionsaeurebakterien einfach als 
eine Gattung der Familie Lacto- 
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bacteriaceae aufstellt.’’ 


And again: - 

“Wir haben daher keine Gewaehr 
dafuer, dass die scheinbar nat- 
uerliche Familie ‘Lactobacteri- 
aceae’ nicht polygenetisch 
ist.’ The question must be an- 
swered, does such somewhat in- 
cidental mention and descrip- 
tion of the family name consti- 
tute valid publication? 


There is no evidence that Orla- 
Jensen regarded the family name 
as derived from the name of the 
genus Lactobacterium van Steen- 
berge 1920 (11), or as related 
to any generic name. 


The fifth edition of the Ber- 
gey’s Manual of Determinative 
Bacteriology 1939 (12) appar- 
ently contained the first use 
of the name in a monograph. 


In the sixth edition of the 
Bergey’s Manual (13) two tribes 
are included, and seven genera. 
The older family name Lact oba- 
cillaceae proposed by the Com- 
mittee of the Society of Ameri- 
can Bacteriologists (14) was 

not used in these two editions, 
but the later name Lact obacte- 
riaceae, Principle 9 of the 
International Bacteriological 

Code of Nomenclature states: - 
“Each group with a given cir- 
cumscription, position and rank 
can bear only one valid name, 
the earliest that is in accord- 
ance with the Rules of Nomen- 
clature. Provisions may be 
made’ for certain exceptions. ”’ 
Under Rule 24 there is the 


statement that a name of a tax- 
onomic group is illegitimate. 
“(1).If it was nomenclaturally 
superfluous when published, i. 
e. if the group to which it was 
applied, as circumscribed by 
its author, included the type 
of a mame which the author 
ought to have adopted under one 
or more of the Rules.”’ 


It may be argued that since the 
name Lact obacillaceae had pre- 

viously been proposed and in- 

cluded the genus Lactobacillus 

which was also included by Ber- 
gey et a 1, in the Lactobacteri- 
aceae, the latter name is a 

later synonym and hence ille- 

gitimate. 


Draft Proposal. The family 
name Lactobacter iaceae Orla- 
Jensen em, Bergey et al, should 
be (should not be) listed as an 
exception to the rule requiring 
that the name of a family be 
derived from the name of a con- 
tained genus. If made an ex- 
ception, the type genus shall 
be . 





Enterobacteriaceae? 


It has been proposed that the 
family name Enterobacter iaceae 
be made an exception. 


Enterobacteriaceae ‘Rahn 1937 
(15). The name seems to have 
been validly published, and the 
single contained genus was 
named Enterobacter, However, 
the genus name was not validly 
published inasmuch as the genus 
was neither described nor was 
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there a previous description 
cited. Further, since the ge- 
neric name was a later synonym 
of the mames of each of the 
several genera which it was 
proposed to displace, it was 
not legitimate. 
Enterobacteriaceae Rahn em, 
Bergey, Breed, Murray and Hit- 
chens 1939 (12). These authors 
more adequately characterized 
the family, and used it: to re- 
place in part the older family 
name Bacteriaceae Qf the earli- 
er editions of Bergey’s Manual. 
They did not recognize the g-- 
neric name Enterobacter, nor 
did they indicate a type genus 
for the family. The family 
name Enterobacteriaceae was ap- 
parently. derived from Entero- 
bacter, The fact that the ge- 
neric name was not validly pub- 
lished and has no standing in 
bacteriological nomenclature 
would seem to rule out Entero- 
bacter as a contained genus.and 
therefore to nullify any sug- 
gestion that the name of the 
family is derived from the name 
of a contained genus or even of 
a synonym. 


Attention should also be drawn 
to the fact that the Judicial 
Commission has issued an OPIN- 
ION conserving the family name 
Bacteriaceae for the group of 
genera for which Enter obacteri- 
aceae was proposed by Rahn and 
adopted by Bergey et al. Un- 
less this action is reversed by 
action of the International 
Committee on Bacteriological 
Nomenclature, it would not be 
possible to conserve the name 


Enterobacteriaceae. Inasmuch 
as the proposal that certain 
family names be approved as ex- 
ceptions does not imply that 
they will necessarily be con- 
served, approval of this ex- 
ception would mean authoriza- 
tion oi the alternative use of 
the family names Bacteriaceae 
and Enterobacter iaceae, 


Draft Proposal, The family 

name Enterobacteriaceae Rahn em, 
Bergey, Breed, Murray and Hit- 

chens should be (should not be) 
listed as an exception to the 
Rule requiring that the name of 
a family be derived from the 
name of a contained genus. Ap- 

proval indicates that the name 
Enterobacteriaceae may be used 
as an alternative to the con- 

served family name Bacteria- 

ceae. If made an exception, 

the type genus shall be 





Parvobacteriaceae 


It has been proposed that the 
family name Parvobacteriaceae 
be made an exception. 


Parvobacteriaceae Rahn 1937 
(15). In his article on ‘New 
Principles or the Classifica- 
tion of Bacteria”, after sug- 
gesting the recognition of a 
series of family names to re- 
place all previously used fami- 
ly names in bacteriology, in- 
cluding seven new names, he de- 
fines the proposed new family 
Parvobacteriaceae as follows: - 


“Gram-negative, non-motile bac- 
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teria, smaller than most Gram- 
negative species. They do not 
liquefy gelatin, many species 
need blood for good growth. 
They seem all to grow in the 
absence of oxygen, a few are 
anaerobic.” 


He does not designate a type 
genus, and does not use a name 
such as Parvobacterium from 
which the name might be de- 
rived. He included three gene- 
ra, Brucella, Pasteurella, and 
Hemophilus, He says: - 


‘The above three genera may not 
be related with each other. 
They differ considerably in 
their morphology, but they are 
all very small, non-motile, 
pathogenic (i.e. rare species) 
non-liquefying and most of them 
facultative aerobes..... The 
polar flagellates are only very 
slightly larger than the Colon 
group, but the Parvobacter ia- 
ceae are conspicuously sm ller 
than either, the only large 
species being Pasteurella pes- 
tis, However, the relationship 
of this group must be consid- 
ered only tentative.” 


The fact that the author sug- 
gests that the genera may not 
be related and, that the indi- 
cated relationships of this 
group must be considered tenta- 
tive may raise the question as 
to whether the family was in 
fact accepted by the author and 
therefore validly published. 


The name Parvobacteriaceae is a 
Latin-Greek hybrid, and is not 


in conformity with Recommenda- 
tion 5a (5), iee., (not to make 
names by combining words of 
different languages). This 
lack of conformity, however, 
does not prejudice the use of 
the name. 


Parvobact eriaceae Rahn em, 
Bergey, Breed, Murray and Hit- 
chens 1939 (12) and em. Breed, 
Murray and Hitchens 1948 (13). 
The family diagnosis was modi- 
fied in the first emendation 
and still more in the second. 
In the latter emendation, the 
family contains four tribes 
with three, one, two and four 
genera respectively, a total of 
ten genera accepted. The e- 
mendation brings into this fam- 
ily not only small but large 
organisms, motile as well as 
non-motile forms, species that 
liquefy gelatin as well as 
those that do not. 


Draft Proposal, The family 
name Parvobacteriaceve Rahn em, 
Bergey, Murray and Hitchens 
should (shouJd not) be listed 
as an exception to the Rule re- 
quiring that the name of a fam- 
ily be derived from the name of 
a contained genus. If made an 
exception, the type genus shall 
be a 





Chlamydobacteriaceae 


It has been proposed that the 
family name Chlamydobacter ia- 
ceae be made an exception. 


Chlamydobacteriaceae Migula 
1894 (4). The family was de- 
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scribed as including organisms 
of very diverse developmental 
stages, all characterized by 
possession of a firm covering 
or sheath surrounding the 
cells, which are united-into 
branched or unbranched threads. 
Five genera were included: - 
Streptothrix Cohn, Phragmidio- 
thrix Engler, Crenothrix Cohn, 
Cladothrix Cohn and Thiothrix 
Winogradsky. This name has 
been accepted quite generally 
by authors who have made taxo- 
nomic studies of the bacteria. 
However, the genera included 
have not been the same in all 
cases. 


There is no genus Chlamydobac- 
terium from which the name was 
derived. No record has been 
discovered of the designation 
of a type genus. 


Buchanan1918 (16) and Bergey 

et al, 1923 (17) included this 
as the only family of the order 
Chlamydobacteriales, with the 
genera Leptothrix, Didymohel ix, 
Crenot hrix, Sphaerotilus and 

Clonothrix, In the 6th edition 
of Bergey’s Manual three genera 
only are included, Sphiverot i- 

lus, Clonothrix and Leptothrix, 


No other family name thus far 
has been found in the litera- 
ture for this taxon. 


Draft Proposal. The family name 
Chlamydobact eriaceae Migula 
should (should not) be listed 
as an exception to the Rule re- 
quiring that the name of a fam- 
ily be derived from the name of 


a contained genus. If made an 
exception, the type genus shall 
be 





Thiorhodaceae 


It has been proposed that the 
family name Thiorhodaceae be 
made an exception. 


Apparently the first family 
name given to the group of pur- 
ple (photo-synthetic) sulfur- 
containing bacteria was Rhodo- 
bacteriaceae. 


Rhodobacteriaceae Migula 1900 
(18). This family was proposed 
to include the genera and spe- 

cies of purple, sulfur-contain- 
ing bacteria described and 
named for the most part by Win- 
ogradsky 1888 (19). This lat- 
ter author divided the sulfur 
bacteria into two groups but 
gave no names to the higher 

taxa. One group included the 
colorless sulfur bacteria, the 
other the red sulfur bacteria. 
He recognized 12 genera, of 
which eight were new. The ar- 
rangement of the genera in the 
key given suggests that they 
may be arranged in five groups, 
though no names were given to 
these taxa. Migula 1900 pro- 
posed the family name Rhodobac- 
teriaceae to include all of 

Winogradsky’s red sulfur gene- 
ra. The family Rhodobacter ia- 
ceae was not named from a con- 
tained genus, as there was at 
that time no genus Rhodobacte- 
rium. Migula termed each one 
of Winogradsky’s taxonomic 

groups a subfamily, naming each 
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after a contained genus, Thio- 
capsaceae, Lamprocystaceae, 
T'thiopediaceae and Chromat ia- 
ceae, (It may be noted that 
the appropriate subfamily end- 
ing is -oideae). No type genus 
was designated for Rhodobacte- 
riaceae, This family name has 
been used by various authors. 


Rhodobacteria Molisch 1907 
(10). This author found that 
in addition to purple sulfur- 
containing bacteria there are 
also purple photosynthetic bac- 
teria that contain no sulfur 
granules. He proposed that all 
the purple bacteria be put to- 
gether into a new order, the 
Rhodobacteria, This order he 
then divided into two families, 
the one for the purple sulfur 
bacteria, the Thiorhodaceae and 
the other for the purple bact- 

ria without sulfur, the Athio- 
rhodaceae. 


Thiorhodaceae Molisch 1907 
(10). This family contained 
the five subfamilies of the 
purple sulfur bacteria named by 
Migula, together with an addi- 
tional subfamily Rhodocapsa- 
ceae. Thiorhodaceae Molisch is 
a later synonym of Rhodobacte- 
riaceae Migula. The family was 
not named from a contained ge- 
nus, as theré is no genus Thio- 
rhodum (or Thiorhoda). No type 
genus was named. The family 

name Thiorhodaceae Molisch was 
accepted by van Niel 1948 (21). 


Rhodobacter iaceae Migula emend, 
Buchanan 1918 (22) was proposed 


to replace the ordinal name 
Rhodobacteria Molisch 1907 by a 
family and to include both sul- 
fur-containing purple bacteria 
and those without sulfur. 


It should be noted that neither 
the family name Rhodobacter ia- 
ceae Migula nor its later syno- 
nym Thiorhodaceae Molisch is 
derived from the name of a con- 
tained genus, and neither is 
therefore a legitimate family 
name unless made an exception. 
The family name Rhodobacter ia- 
ceae Migula has a peculiar 
disability. When the name was 
first given there had been no 
generic name Rhodobacterium 
proposed. Molisch seven years 
later gave the name Rhodobacte- 
rium to a genus belonging to 
the family Athiorhodaceae, 
This is an excellent illustra- 
tion of the problems that arise 
when a family name is not 
formed from a contained genus. 
The family name, if made an ex- 
ception, would not suffer from 
this disability, unless a ge- 
neric name having the combining 
form thiorhod- were later pro- 
posed. 


Draft Proposal, The family 
name Thiorhodaceae Molisch 
should (should not) be listed 
as an exception to the Rule re- 
quiring that the name of a fam- 
ily be derived from that of a 
contained genus. If made an 
exception, the type genus shall 
be 
(possibly Chromat ium). 
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Athiorhodaceae 


It has been proposed that the 
family Athiorhodaceae be made 
an exception. 


Athiorhodaceae Molisch 1907 

(20). This was the second of 
the two families of the purple 
bacteria named by Molisch. 

Bacteria belonging to this fam- 
ily differ from those of the 

Thiorhodaceae primarily in the 
lack of droplets of sulfur in 
the cells. The genera included 
were: Rhodocystis, Rhodonostoc, 
Rhodococcus, Rhodobacterium, 

Rhodobacillus, Rhodovibrio, 

and Rhodospirillum. This group 
of organisms was placed by Bu- 
chanan 1918 in a subfamily Rho- 
dobacterioideae. The name was 
taken from the name of one of 
contained genera Rhodobacter1ium 
to conform to the requirements 
of the Botanical Code that the 
name of such a taxon be derived 


from the name of a contained 
genus. 


There is no genus Athiorhodum 
(or Athiorhoda). No type genus 
has been designated for the 
family Athiorhodaceae. van 
Niel 1948 (21) monographed this 
group retaining the name Athio- 
rhodaceae for the family, and 
reducing the names of all pre- 
viously described genera to 
synonymy with one or other of 
the two recognized genera, Rho- 
dopseudomonas and Rhodospiril- 
lum, 


Draft Proposal. The family 
name Athiorhodaceae should 
(should not) be listed as an 
exception to the Rule requiring 
that the name of a family be 
derived from the name of a con- 
tained genus. If made an ex- 
—— the type genus shall 
e 
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PUBLICATION OF PRFLIMINARY STATEMENTS 


Editorial Board Policy 


The terms ‘“*Preliminary State- 
ment’’ and “Proposals” as used 
in the titles of articles pub- 
lished in the INTERNATIONAL 
BULLETIN OF BACTERIOLOGICAL NO- 
MENCLATURE AND TAXONOMY have 
the following connotations: - 


1. The statements for which 
these headings are used have 
been prepared for the Editorial 
Board of the International Com- 
mittee on Bacteriological No- 
menclature. The onus for pre- 
paring Preliminary Statements 
for submission to the Judicial 
Commission rests in general on 
the person or organization mak- 
ing the proposal or asking for 
an OPINION. These statements 
have been approved for pvublica- 
tion as setting forth the back- 
ground of a request to the Ju- 
dicial Commission for an OPIN- 
ION or for an emendation of the 
International Bacteriological 
Code of Nomenclature. They are 
designed to outline such avail- 
able information as may prove 
useful to the Judiciai Commis- 
sion, and to promote discussion 
and comments by all interested. 


2. “Preliminary Statements” or 


‘“*Proposals” include all perti- 
nent information supplied by 
the individual or organization 
making the request for action 
by the Judicial Commission and 
should indicate clearly the na- 
ture of the problem. They are 
edited and approved for publi- 
cation by the Editorial Board.”’ 


3. Approval of ‘Preliminary 
Statements” and ‘Proposals” for 
publication carries no implica- 
tion of judgment by the Editor- 
ial Board as to merits of the 
requests nor of the adequacy of 
the statements. Their purpose 
is to make readily available to 
the Judicial Commission facts 
that should prove helpful in 
reaching decisions. Nor does 
approval for publication imply 
a recommendation as to action 
to be taken by the Judicial 
Commission. 


4, The “Preliminary Statement” 
or “Proposal” may or may not 
reflect the opinions of the 
several members of the Editori- 
al Board, who are at liberty to 
comment and recommend changes. 
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ORTHOGRAPHIC ERRORS AND ORTHOGRAPHIC VARIANTS 
I. GENERAL CONSIDERATIONS 


Proposals to Amend Rule 27 of the International Bacteriological 
Code of Nomenclature 


Preliminary Statement 


The Judicial Commission has been asked to formulate a statement 
containing suggestions or proposals which might lead to better 
definition of Rule 27 and in particular of the phrases “ortho- 
graphic error’’ and “orthographic variants”’ as found in this rule 
and in ancillary Notes and Recommendations, The statement here 
presented is planned to furnish a background of information to 
assist the Judicial Commission in the formulation of any emenda- 
tion of Rule 27 or its accompanying recommendations that may be 
deemed desirable. Any draft emendations developed by the Commis- 
sion will be submitted to the International Committee on Bacteri- 
ological Nomenclature for final consideration and action. 


Discussion by all interested is invited. Suggestions or comments 
submitted to the Chairman of the Editorial Board will be trans- 
mitted to all Commissioners for review. 


This Preliminary Statement is divided into three sections or 
parts for convenience in review. Part I includes some over-all 

definitions and discussion of the problems arising through ortho- 
graphic errors, together with a general outline and classifica- 

tion of topics to be considered relative to orthographic vari- 

ants. Part II considers those variants that arise through dif - 

ferences in methods of transliteration and latinization in forma- 
tion of names of taxa. Part III discusses some of the ortho- 

graphic variants that result from use of different connecting 

vowels in the formation of Latin or latinized compounds and from 
use of two or more stems or combining forms taken from a single. 
word. ‘ 


Rule _and Recommendations Names.” It reads as follows: - 
Relative to Orthography. ‘The original spelling of a 
name or epithet must be re- 

Rule 27 of the International tained, except in the case of a 
Bacteriological Code of Nomen- typographical error, or of a 
clature is the first of the clearly unintentional ortho- 


rules included under Section 7 graphic error. When the dif- 
on ‘Orthography and Gender of ference between two generic 
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names lies in the termination, 
these names must be regarded as 
distinct, even though differing 
by one letter only. This does 
not apply to mere orthographic 
variants of the same name.” 


The Rule 27 is followed by ex- 
planatory Notes 1 to 4 and by 
Recommendations 27a-27h inclu- 
sive. Examination of the Lit- 
erature of bacteriology shows 
wide differences in the inter- 
pretation of the Rule,the Notes 
and the Recommendations. They 
are not free from ambiguity. 
The question is posed:- Should 
they be rephrased to eliminate 
ambiguity or indefiniteness in- 
sofar as practicable? The de- 
sirability of such emendations 
may be explored. 


Certain words and phrases which 
occur in the Rule and Recom- 
mendations should be clarified 
by definition, as they are used 
repeatedly in the discussion. 
Among these are the following: - 
1. Original Spelling, 2. Valid- 
ly published, 3. Typographical 
Error, 4. Orthographic Error, 
5. Transliteration, 6. Alphabet 
of Biological Latin, 7. Ortho- 
éraphic variants, 


1. Original Spelling. This 
phrase seems to be defined ade- 
quately in Note 1 of Rule 21 
which reads:-‘‘The words 'origi- 
nal spelling’ in this Article 
(ise. Rule) mean the spelling 
employed when the name was val- 
idly published. ”’ 


Obviously the definition of 


Draft Recommendation. 


“original spelling” cannot ap- 
ply to the ending of a specific 
epithet which is an adjective 
and must agree in gender with 
that of the generic name which 
it modifies. 


Change 
Note 1 to read as follows: - 
Note 1, The phrase “original 
spelling’’ as used in this Rule 
means the spelling employed 
when the name of the taxon was 
validly published. Adjectives 
used as specific epithets 
change gender endings when nec- 
essary, 


2. Velidly published, Under 

the directives of the Interna- 

tional Bacteriological Code of 

Nomenclature the name of a tax- 

on is validly published only 

when its publication meets the 
following requirements: - 

1. Publication must have been 
subsequent to 1753. 

2. The name must have been ef- 
fectively published by dis- 
tribution to the general 
public or to bacteriological 
institutions. 

3. The publication must contain 
a description of the taxon 
or make definite reference 
to a previously and effec- 
tively published descrip- 
tion. 

4. The name must have been def - 
initely accepted by the au- 
thor. 

5. Citation of a name as a syn- 
onym does not constitute 
valid publication of the 
name. 

6. The name of a taxon is not 
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validly published if charac- 
terized solely by a Listing 
of the names of included 
taxa. 


A name that has not been valid- 
ly published ‘has no standing 
in nomenclature.’’ It is as 
though it had never been pub- 
lished, and subsequent authors 
may disregard the name entire- 


aye 


An illegitimate name is one 
which does not conform to all 
rules. A name not validly pub- 
lished (an invalid name) is, of 
course, illegitimate, but a 
name may be illegitimate be- 
cause of lack of conformity to 
another rule. 

3. Typographic error. This 
provision is apparently to cov- 
er cases of orthographic errors 
resulting from mistakes in 
transcribing, in typesetting or 
proof-reading. Such errors 
should be corrected when they 
can be identified. 





4. Orthographic error. An or- 
thographic error is a mistake 


in spelling. The rule infers 
that clearly unintentional or- 
thographic errors May be cor- 
rected, but intentional errors 
may not be. ‘One might surmise 
that no author would make an 
intentional mistake in spell- 
ing, and that in consequence 
all orthographic errors may be 
corrected. The problem is fre- 
quently not simple as to solu- 
tion; it may be difficult to 
determine whether the author 


made an unintentional ortho- 
graphic error or intentionally 
employed an unconventional 
spelling. In some cases au- 
thors have corrected uninten- 
tional errors, either in lists 
of errata or in subsequent pub- 
lications. It would seem wise 
to recognize such author cor- 
rections as legitimate. 


Draft Recommendation. An unin- 
tentional orthographic error 
later corrected by the author 
is to be recognized as legiti- 
mate in its corrected form. 


S. Transliteration. Strictly 
speaking, words are transliter- 
ated from one language to an- 
other by substitution of the 
letters of one language for 
those of the other. The Latins 
in transliteration of Greek to 
Latin always used b for @, c 
for x, d for 6, etc. However, 
some letters were transliter- 
ated in two ways. The letter . 
became i except in the diph- 
thongs ot and at which were 
rendered oe and ae. There was 
no y in classic Latin, but it 
was introduced into late Latin 
to use for the Greek v. But 
the diphthong ov in Greek be- 
came u in Latin. However, in 
changing a Greek word into a 
usable Latin word, the Latins 
found it necessary to adapt the 
nouns and adjectives to the 
Latin declensions. The Greek 
masculine nouns ending in —o¢ 
were usually declined as are 
Latin nouns of the second de- 
clension ending in -us, Simi- 
larly Greek neuter nouns ending 





in 
wit! 


wort 
in 

plac 
whi 
-is 
trai 
sen: 
ly | 
for 
Gree 
to | 
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nit 


r@ 
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in -ov were usually spelled 
with a final -um (occesionally 
-on) and declined as a Latin 
word. Most Greek words ending 
in -oc¢ in the genitive were 
placed in a Latin declension in 
which the genitive ending is 
-is, Such changes are not 
transliterations in the strict 
sense. They consist essential- 
ly in the use of Latin endings 
for the oblique cases on the 
Greek stems. However, in order 
to transform a Greek word into 
usable form as a modern Latin 
word in biology, rather defi- 
nite rules may be laid down for 
the Latin letters to be used 
for combinations of Greek let- 
ters in certain positions. 
These rules may readily be add- 
ed to those for strict trans- 
literation. There seems to be 
no single word or simple phrase 
that is used to include all the 
changes that are made to spell 


a Greek word in Latin letters ~° 


and to place it in an appropri- 
ate declension. Throughout 
this Preliminary Statement the 
word transliteration will be 
used to include all changes in 
letters required to make a word 
in one language usable in an- 


Orthographic variants may arise: - 


other. 


6. 


Latin. In classic Latin (in 


the time of Cicero) there were 
twenty one letters, augmented 

by y and z, introduced from the 
Greek. In modern botanical and 
bacteriological Latin, j has* 
been differentiated from i, u 
from v, and w has been intro- 

duced, making the letters rec- 
ognized the same as those of 

the English alphabet. In mod- 
ern zoological Latin certain 

modifications of vowels taking 
the form of special letters, 
and diacritical marks are also 
recognized. : 


7. Orthographic variant. Or- 
thographic variants arise when- 
ever a word is spelled in two 
Or more ways. Excluded from 
this category are the several 
spellings of an adjective ne- 
cessitated by differences in 
gender endings. Such words, 
for example, as albus, alba, 
album used as specific epithets 
are not regarded as orthograph- 
ic variants. Alternative 
spellings of the same word have 
various origins. 


a.From alternative transliterations into modern biological Lat- 


in. 


b.From alternative spellings in Latin. 
2b.From languages other than Latin. 
c.Alternative transliterations from Greek. 


d.With Latin precedent. 


2d.Without Latin precedent. 
2c.Alternative transliterations from languages other than 


Greek. 


d.Alternative transliterations of non-Latin alpha- 
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hets. 
2d. Alternative transliterations from languages with Lat- 
in alphabet. ; 
e. Arising from recognition of diacritical marks 
and special letters. 
2e.Arising from different methods of latinization of 
non-Latin words. 
2a.From use of different connecting vowels in forming compounds. 
b.In Latin compounds. 
2b.In Greek compounds. 
3b.In nomina hybr ida. 
3a.From use of different combining forms or stems of the same 
word. 


The several subheadings above will be discussed in Part II of 
this Preliminary Statement, and those under 2a and 3a in Part III. 








mame MmoOoreaQd eH > 
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Orthographic Errors and Orthographic Variants. 


II. Variants due to differences in trans- 
literation and latinization 


Proposals to Amend Rule 27 of the International Bacterio- 
logical Code of Nomenclature. 


Preliminary Statement (continued). 


Part II of the Preliminary 
Statement discusses orthograph- 
ic variants that may arise in 
modern biological Latin from 
differences in transliteration, 
including alternative spellings 
of Latin words as used by the 
Latins and alternative trans- 
literations from other lan- 
guages. 


Orthographic variants aris- 
ing from alternative Latin 
Spellings. 


The Latins themselves were not 
always completely consistent in 
spelling; alternative spellings 
are to be found, particularly 
in the writings of the post- 
classical period. 


Latin words (words not derived 
from the Greek) containing f 
were sometimes spelled with a 
ph. For example, sulfur was 
“in MSS” occasionally sulphur. 

English-speaking biologists 
have evidently been influenced 
by the English spelling sulphur 
in the formation of names of 
taxa. In these cases the use 
of the f is preferable. Alter- 
native spellings due to differ- 
ences in transliteration of the 
Greek gy as f instead of ph will 


be discussed later. 


Draft Recommendation. In for- 





mation of new names of taxa 
from Latin words spelled clas- 
sically with an f but alterna- 
tively with ph, the f spelling 
is to be preferred. Names of 
taxa of Latin derivation 
spelled by the author with ph 
may (may not) be corrected. 


There was occasional confusion 
of oe, ae,and e in the spelling 
of Latin words. The sounds of 
these diphthongs and the vowel 
e were sufficiently alike so 
that they were sometimes inter- 
changed. Caepa and ¢cep2 
(onion), caelum and coelum (the 
sky), cena, coena and caena 
(dinner) may be cited as exam- 
ples. These alternative spell- 
ings were not numerous; the 
first named was preferred. 


Draft Recommendation. Classic 
Latin precedent should be fol- 
lowed in the formation of new 
names of taxa derived from Lat- 
in words having alternative 
spellings involving the two 
diphthongs ae and oe. The 
spelling of names of taxa in 
which the classic spelling is 
not observed may (may not) be 
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corrected, 


Significant in biological Latin 
are the alternative genitive 
spellings used by the Latins in 
certain classes of nouns. The 
Morgan-Lane Latin Grammar 
states (Par. 456):- 

**Substantives ending in -ius or 
-ium (but never adjectives) 
have commonly a single -i in 
the genitive singular, as Ver- 
Silius, Vergili; filius, son, 
fili; conubium, marriage, conu- 


Pts 


Par.458. ‘*Proper names ending 


in -aius, -eius or -oius have 
~ai, -@i or -oi in the geni- 
tive, ”’ 


With later writers a genitive 
in -ii for nouns ending in 
-ius in the nominative became 
common. Proper names assumed 
-ii, but “familynames almost 
always retain a single-i.” 


A sampling of the words in Har- 
per’s Latin Dictionary indi- 
cates that a substantial major- 
ity of the nouns ending in -jus 
and -ium form the genitive with 
-ii, a smaller number form the 
genitive with i. 


Confusion in use of genitive 
Singulars of/names ending in 
-ius or -ium has been much ac- 
centuated by the differences in 
the rules applied in zoology 
and in botany (and bacteriolo- 
gy) in the formation of geni- 
tives from proper names. A 
person’s name may be latinized 
to form a generic name in zool- 


ogy, botany or bacteriology. 

The zoological code recommends 
that names ending in a conso- 
nant be Llatinized by the addi- 
tion of -ius, -ia or -ium. The 
rule for formation of the geni- 
tive is uniformly by the addi- 
tion of -i to the name of a 
man. Under these provisions, a 
generic name formed from Smith 
becomes Smithius, Smithia or 
Smithium. A genitive trivial 
name (specific epithet) derived 
directly from Smith is uniform- 
ly smithi, Evidently the Latin 
alternative of dropping the 

stem i of Smithius and adding 
the genitive i is tollowed. 

The recommendation in botany 

and bacteriology is that gener- 
ic names from patronymics be 

formed by adding ia so that in 
general newnames will be in the 
feminine gender. The recom- 

mendations for the formation of 
a specific epithet in the geni- 
tive is to add ii to the name 
of a man (except following er). 
It should be noted that this is 
in no sense a ‘double geni- 
tive’’, as has been suggested, 
but a recognition of the more 
commonly used alternative em- 
ployed by the Latins in the 

formation of the genitive of 
nouns ending in -ius,. 


From the standpoint of biologi- 
cal nomenclature it is unfortu- 
nate that the zoologists and 
the other biologists have cho- 
sen different alternatives. 
The zoological code prescribes 
as a rule: - 
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“If the name is a modern patro- 
nymic, the genitive is always 
formed by adding, to the exact 
and complete name, an i if the 
person is aman, or an ae if 
the person is a woman, even if 
the name has a Latin form; it 
is placed in the plural if the 
dedication involves several 
persons of the same name.’’ 


The bacteriological code states. 
as a recommendation that when a 
specific epithet is derived 
from the name of a man and 
‘When the epithet is a substan- 
tive, it is formed in the fol- 
lowing manner: 

(1).When the name of the per- 
son ends in a vowel, the 
letter i is added except 
when the name ends in 2 
when e is added. 

(2).When the name ends in 4 
consonant, the letters ii 
are added except when the 
name ends in -er, when + 
is added.” 

The bacteriological code fol- 
lows the pattern of the botani- 
cal code, not that of the zool- 
ogists. Bacteriologists are 
concerned not only with the 
bacteria, but also with those 
fungi significant in medical 
mycology and in industry (such 
as the yeasts) which are named 
according to the botanical 
code. They must also concern 
themselves with protozoa, part- 
icularly the pathogenic forms. 
The bacteriological code recom- 
mends, while the zoological 
code directs. 


The Bacteriological Code de- 


fines Recommendations as fol- 
lows: - 

“The recommendations deal with 
subsidiary points, their object 
being to bring about greater u- 
niformity and clearness, espe- 
cially in future nomenclature; 
names or forms contrary to a 
recommendation cannot on that 
account be rejected, but they 
are not examples to be fol- 
lowed. ”’ 


Bacteriologists have frequently 
followed the zoological rule 
rather than the bacteriological 
recommendation. Other bacteri- 
ologists have “corrected” the 
spelling. The different end- 
ings ii and i give rise to or- 
thographic variants. The ques- 
tion is frequently raised, may 
a subsequent author correct the 
spelling of a genitive to make 
it conform to the recommenda- 
tion of the bacteriological 
code? 


Draft Recommendation. Modify 
Recommendations 27d (2) to 
read: - 

When the name ends in a conso- 
nant, the letters ii are added, 
except when the name ends in 
er, when. i is added. Specific 
epithets which do not conform 
to this recommendation may (may 
not) be corrected. 


Principle 4 of the Internation- 
al Bacteriological Code 
states: - 
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“Scientificnames of all groups 
are usually taken from Latin or 
Greek. When taken from any 
language other than Latin, or 
formed in an arbitrary manner, 
they are treated as if they 
were Latin. Latin terminations 
should be used so far as possi- 
ble for new names. ” 


This seems to be a directive to 
latinize all non-Latin words 
used in the naming of bacterial 
taxa. The words to be latin- 
ized require transliteration if 
in a language which does not 
employ the Latin alphabet. 


Such transliterations are most 
frequently from the Greek, and 
less frequently from other lan- 
guages. Some of these latter 

do not use the Latin alphabet, 
others, which do use this al- 
phabet, may employ more or less 
extensively diacritic marks 
such as accents or the umlaut 
and may have some non-Latin 
letters. These several catego- 
ries require separate discus- 
sion. 


Orthographic variants aris- 
: 7 - 
transliterations from Greek. 


For most Greek letters, diph- 
thongs, double’ consonants and 
gender endings, the Latins used 
definite transliterations, but 
in a few cases alternative 
transliterarions were recog- 
nized. Such alternative trans- 
literations in forming names of 
taxa give rise to orthographic 
variants, as do also translit- 


erations which do not accord 
with Latin precedent. 


Orthographic variants of 


Greek words arising from 
alternative translitera- 
, ey ey 


edent. 


Alternative transliterations of 
Greek to Latin may occur with 
certain diphthongs, with the 
‘rough breathing’’(h), and with 
certain vowels. The most im- 
portant are considered. 


The Greek ec is usually trans- 
litered as i, onelpa :spira, 
In a few instances it has been 
transliterated as e as Eeta = 
zea and notapoyetitwy = either 
potamogeton or potamogiton, and 
occasionally as ei, as in the 
specific epithet lysodeikticus, 
The generic names Zea and Pota- 
mogeton are accepted in botany. 


It has been proposed by Pacit(1) 
in a recent brief contribution 
that the ev be transliterated 
as i when followed by a conso- 
nant, and as e when followed by 
a vowel. This would give the 
accepted botanical spelling of 
Zea from Eeta, but not the ac- 
cepted Potamogeton, Adoption 
of such a rule would in some 
cases lead to difficulty. In 


_ bacteriology there are several 


compound generic names such as 
Thiospira in which the first 
component is derived from the 
Greek Oefov = sulfur. The 
diphthong ev is here followed 
by a vowel. It is conventional- 
ly transliterated as i and not 
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as e. This permits easy dif- 
ferentiation from the first 
component of a generic name 
such as Theobroma in which the 
The- is derived from the Greek 
Gedc=a god. 


Draft Recommendation. Of two 
orthographic variants based up- 
on alternative transliterations 
of ev to i or to e, the spell- 
ing used by the author in the 
first valid publication should 
(should not) be accepted. Au- 
thors of new names and specific 
epithets are urged to trans- 
literate ce. as i. Names of 
taxa derived from the Greek and 
differing only in translitera- 
tion of e. to i or to e are 
(ar2 not) to be regarded as 
homonyms if used for the same 
taxon. 





The long vowel n =e is usually 
transliterated as e in Latin, 
but occasionally as a, particu- 
larly when the letter is final 
Both transliterations have been 
used in the formation of names 
of taxa, as from yattn = 
chaete, Spirochaeta and Spiro- 
chaete, Both endings are femi- 
nine, and the use of the two 
different transliterations 
causes little or no difficulty 
in nomenclature. If used as 
names of taxa based upon dif- 
ferent types, the words should 
be regarded as homonyms. 


Draft Recommendation. Names of 


taxa based upon different types 
and with alternative spellings 
based upon the transliteration 
of 1 to e or toa are (are not) 


to be regarded as orthographic 
variants. If based upon dif- 
ferent types, they are to be 
treated as homonyms. The pre- 
ferred spelling is that used in 
the first valid publication of 
the name. 


Greek masculine nouns ending in 
oc, when transliterated, are u- 
sually placed in the second de- 
clension ending in us. How- 
ever, there are many cases in 
which the -oc¢ is transliterated 
as -os, as, for example, 
18boon0¢ which became hedyosmos 
in the Latin, with endings of 
all cases other than the nomi- 
native those characteristic of 
the second declension mascu- 
line. Nouns .with these alter- 
native endings should be re- 
garded as orthographic vari- 
ants. 


Draft Recommendation, Names of 
taxa based upon different types 
and with alternative spellings 
based upon the transliteration 
of the -oc ending of Greek 
nouns to us and to os are or- 
thographic variants and are 
(are not) to be regarded as 
homonyms. The preferred spell- 
ing is that used in the first 
valid publication of the name. 
Authors of new names are urged 
to transliterate final- oc¢ as 
-uS. 





Greek nouns ending im -ov are 
placed in the second Latin de- 
clension ending in um, In some 
cases, however, the Latins 
transliterated -ov as on, with 
the other case endings those of 
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the second neuter declension. 
For example, in microbiological 
nomenclature one finds the al- 
ternative spellings Hormoden- 
drum and Hormodendron from the 
Greek 5év5p0v. Nouns with these 
alternative endings should be 
regarded as orthographic vari- 
ants. The transliteration as 
um is to be preferred as it a- 
voids confusion between the 
transliteration of Greek nouns 
ending in -ov and -wv. The 
latter is regularly transliter- 
ated as -on. Furthermore, the 
ending -um enables one to iden- 
tify the stem or the combining 
form readily, which is not true 
of the ending -on. For exam- 
ple, a generic name ending in 
-dendrum would yield a family 
mame ending in -dendraceae, 
while a family name derived 
from a generic name ending in 
-dendrén would end in -dendron- 
aceae. Evidently the possibil- 
ity of confusion is much de- 
creased if in such translitera- 
tions Greek words ending in -ov 
are rendered as -um and words 
ending in -wv as -6n, 


Draft Recommendation. Names of 
taxa based upon different types 
and with alternative spellings 
based upon the transliteration 
of the -ov ending of Greek 
nouns to um or to on are ortho- 
graphic variants and are (are 
not) to be regarded as homo- 

nyms. The preferred spelling 
is that used in the first valid 
publication of the name. Au- 
thors of new names are urged to 
transliterate final -ov as um, 


The genitive singular of Greek 
nouns of the 3rd declension 
with the stem ending in a con- 
sonant ends in -oc. These 
nouns when latinized are usual- 
ly placed in the 3rd declension 
with the ending is. In some 
cases, however, the Latins 
transliterated the Greek ending 
as os. For example, the Greek 
épvoimehkac, atoc, is usually 
erysipelas, atis in the Latin, 


though the genitive sometimes - 


appears as -atos as in Rosen- 
bach’s original description of 
Streptococcus erysipelatos. 
Words in the genitive translit- 
erated from the Greek with the 
alternative endings is and os 
are to be regarded as ortho- 
graphic variants. The trans- 
literation is is to be pre- 
ferred. 


Draft Recommendation. Greek 

genitives of nouns in -oc alter- 
natively transliterated as is 

and os are (are not) to be re- 

garded as orthographic var- 

iants. If applied to taxa 
based upon different types they 
are (are not) to be considered 
homonyms. The ending is is to 
be preferred. Genitives ending 
in os should (should not) be 

corrected to is. 


Orthographic variants of Greek 

words arising from alternative 

transliterations without Latin 
precedent. 











Several problems arise from the 
faulty transliteration of Greek 
words containing the letter p = 
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r. No difficulty commonly a- 
rises in the transliteration 
when the p = rf is not the first 
letter. @pdua = broma food is 
regularly transliterated. How- 
ever, initial r always takes 
the rough breathing § and is 
transliterated as rh. When a 
Greek word beginning with 6 be- 
comes a part of a compound word 
as a second or later component, 
the initial 6 = r is doubled 
and appears as 66. It is usu- 
ally transliterated as rrh, ex- 
cept that after a diphthong it 
remains single. Examples of 
such doubling and translitera- 
tion are S\dppota = diarrhoea, 
mok¥pptaoc =: polyrrhizus, 
MEeptLppennc # perirrhepes, 
Note, evpvOutu = eurhythmia in 
which eu is a diphthong, but 
éiippagt¢ = eurrhophes in which 
eu does not constitute a diph- 
thong. 


Draft Recommendation. In Greek 
compounds in which the second 
or later component has 6 as the 
initial letter and in which the 
component is preceded by a vow- 
el, the p should be doubled and 
transliterated as rrh. Such 
words when transliterated with 
r or rh are (are not) to be re- 
garded as orthographic var- 

iants, and if the taxa bearing 
the names are based on differ- 
ent types they should (should 
not) be treated as homonyms. 

Orthographic variants of this 
kind may (may not) be correct- 
ed. 


The Greek diphthong a. is cor- 
rectly transliterated as ae, 


and the Latins so treated it 
almost without exception. 
-However, when transliterated 
into English it is most common- 
ly rendered as e, as in the 
Greek atyoppayta = Latin hae- 
morrhagia = English hemorrhage. 
This ‘‘simplified spelling’’ has 
in some cases been used in 
transliteration into Latin as 
in the bacterial generic name 
Hemophilus, There would seem 
to be no good reason for basing 
Greek-Latin transliteration of 
at upon English simplified 
spelling, any more than upon 
the French convention of trans- 
literation of ov as é, or the 
German transliteration as 4. 


Draft Recommendation. In the 
formation of names of taxa and 
of specific epithets the Greek 
diphthong at should be trans- 
literated as ae. Words in 
which the diphthong at is 
transliterated as e are (are 
not) to be regarded as ortho- 
graphic variants of those cor- 
rectly transliterated. Ortho- 
graphic variants based upon 
different types are (are not) 
to be regarded as homonyms. 
Names of taxa in which a. has 
been improperly transliterated 
may (may not) be corrected. 


Apparently in some cases the 
transliteration of Greek to 
Latin in the making of scien- 
tific names has been influenced 
by the methods of translitera- 
tion of Greek into modern lan- 
guages. For example, the Greek 
y = ph appears in modern Ital- 
ian words as f (as in fosfor = 








phosphorus). For this there is 
some Latin precedent. The Har- 
per’s Latin dictionary lists 
more than 500 words derived 
from Greek words with initial 
gy. All have initial ph in the 
Latin, although in eleven an 
alternative, (presumably less 
correct) spelling with f is 
given, as in the name of the 
kidney bean phaseolus (faseo- 
lus). The combination xt = ct 
may ‘become tt (aS BaxtyHLa = 
batteria - bacteria). In Ger- 
man x is rendered as k, not c 
(Bakterien = bacteria). One 
finds in bacteriological liter- 
ature specific epithets such as 
kaleidoscopicus, kaukasicus, 
lysodeikticus, kaustophilus, 
and keratolyticus which do not 
conform to the usual translit- 
eration of x into c in Latin. 


‘A suitable draft recommendation 
is difficult to word. Custom 
seems to approve correction of 
f to ph in transliteration of 
¢g, but has not in general led 
to correction of k to c in 
transliteration of x. 


Orthographic variants aris- 

ing from alternative trans- 

literations from languages 
other than Greek. 














Names of taxa and of specific 
epithets are often formed by 
latinizing nouns or adjectives 
that are not Greek. Names of 
persons and places from many 
languages are latinized and u- 
tilized in biology. These lan- 
guages are of two principal 
types, those in which the let- 
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ters of the Latin alphabet are 
not used, and those in which 
the Latin letters are regularly 
employed. 


Alternative transliter- 


ations of non-Latin al- 
phahets. 





The problem is complicated in 
that no standard method of di- 
rect transliteration of such 
languages as Russian and Arabic 
into Latin form has been pro- 
posed or developed. Different 
languages, such as German, 
French and English transliter- 
ate words from such a language 
as Russian quite dif ferent- 
ly. An author wishing to use 
a Russian word as the basis 
for the formation of the name 
of a taxon frequently first 
transliterated into his native 
tongue, then employed the con- 
ventional rules for latiniza- 
tion. For example, one might 
find all the following spell- 


ings of a specific epithet, 


based upon the name of a single 
person and differing solely in 
transliteration, metschnikovii, 
metchnikovii, metschnikof fii 
and metchnikoffii, 


To secure any degree of uni- 

formity it may be necessary to 
adopt the standard translitera- 
tion as officially approved for 
some language using the Latin 
alphabet, then latinize words 
thus transliterated. It would 
seem that latinized words dif- 
fering only in the letters used 
for transliteration should be 
regarded as orthographic var- 





eo3 0Verre 


moO 


ae we Te 
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iants. Probably such names 
based upon different types 
should be treated as homonyms. 
Is it possible to formulate a 
statement that will enable the 
nomenclator to determine at 
least the preferred transliter- 
ation? The Zoological Code 
specifies that place names and 
patronymics taken from lan- 
guages which have no recognized 
orthography or which do not use 
the Latin alphabet should be 
transcribed into Latin accord- 
ing to the rules adopted by the 
Geographic Society of Paris. 
Would some such provision be 
helpful in bacteriology? 


Draft Recommendation. Words 
transliterated and latinized 
from languages that do not use 
the Latin alphabet are (are 
not) to be regarded as ortho- 
graphic variants if they differ 
only in the transliteration. 
Such orthographic variants uséd 
as names of taxa based upon 
different types are (are not) 
to be regarded as homonyms. 


Alternative translitera- 
tions from languages with 


Latin alphabet. 


In languages which employ the 
Latin alphabet two principal 
types of problems arise, the 
problem of treating diacritical 
marks such as accents, umlauts, 
and special letters used in 
some languages, and the problem 
of “latinizing” words derived 
from such languages. 


Alternative spellings 
due to treatment of 


variations arising from 
the use of diacritic 


signs and speci - 


ters. 





Recommendations 27c and 27d of 
the bacteriological code pro- 
vide that in latinization of 
words the original spelling 
(including use of k and w not 
found in the Latin alphabet ) 
shall be preserved, except that 
other letters not found in Lat- 
in shall be transcribed, dia- 
critic signs shall be sup- 
pressed, the German 4, 8, and 
become ae, oe and ue, the 
French @, é and @ generally be- 
come e, and the diaeresis sign 
should be used where required 
(as in Aé€robacillus). 


The Bacteriological Code is 
based upon the provisions of 
the older Botanical Code. The 
Zoological Code provides that 
Original spellings be used 
without change, including re- 
tention of all diacritical 
marks and special letters. 


Draft Recommendation. Names of 
taxa and specific epithets dif- 
fering only in presence or sup- 
pression of diacritical marks, 
transliteration of the German 
umlaut or the use of special 
letters are (are not) to be re- 
garded as orthographic variants 
and when based upon different 
types they shall (shall not) be 
treated as homonyms. Words not 
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formed in conformity with Rec. 
27¢ and 27d may be corrected. 


Alternative spellings 


based _ upon different 


methods of latiniza- 


tion of non-Latin words. 








When the Latins accepted and 
used a non-Latin word (Greek 
excepted), particularly a noun, 
if it did not already have an 
ending suitable to one of: the 
Latin declensions, it was 
treated in one of two ways. 
Frequently it was given a Latin 
ending and placed in one of the 
declensions; in other cases it 
was regarded as indeclinable 
and recognized as having an in- 
variable ending. This latter 
custom was increasingly common 
in late Latin. For example, 
there are hundreds of place 
names and patronymics so treat- 
ed by St. Jerome in the Biblia 
Latina Vulgata, 


Both methods have been used by 
biologists in names of taxa and 
particularly in specific epi- 
thets. Principle 4 of the Bac- 
teriological Code states that, 
‘Scientific names of all groups 
are usually taken from Latin or 
Greek. When taken from any 
language other than Latin, or 
formed in an arbitrary manner, 
they are treated as if they 
were Latin. Latin terminations 
should be used as far as possi- 
ble for new names.” 


Rule 27 requires that (with 
certain specified types of ex- 
ceptions) the original spelling 





of a name or epithet must be 
retained. Recommendation 27f 
reads, ‘‘New specific (or other) 
epithets should be written in 
conformity with the original 

spelling of the words from 
which they are derived and in 
accordance with the rules of 

Latin and latinization.” 


The tendency to use place names 
without Latin endings as spe- 
cific or subspecific epithets 
is particularly evident in bac- 
teriology. An organism is 

named from the locality where 
it was first discovered or iso- 
lated, and names such as Salmo- 
nella london and Vibrio el-tor 
appear, or it is named for 
something with which it is as- 
sociated as in Rickettsia tsu- 
tsugamushi, Usually in biology 
modern place names are latin- 
ized in forming specific epi- 
thets by adding a Latin suffix 
such as -ensis or -anus, We 
thereby get such names as Sal- 
monella londonensis. In some 
cases the Latin ending has been 
added after the previous publi- 
cation of the name without the 
ending, possibly on the assump- 
tion that place names are not 
“latinized” if they do not have 
the usual Latin ending; thig to 
‘correct’’ the name. In a case 
such as Salmonella london vs. 
S. londonensis, are the specific 
epithets to be regarded as or- 
thographic variants or as syno- 
nyms when they have been ap- 

aplied to the same organism or 
taxon? Note 3 under Rule 27 of 
the Bacteriological code 
states, ‘‘In deciding whether 
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two or more slightly different 
names should be treated as dis- 
tinct or as orthogrephic var- 
iants, the essential considera- 
tion is whether they may be 
confused with one another or 
not. If there is a serious 
risk of confusion they should 
be treated as orthographic var- 
iants.” 


Draft Recommendation. A name 


or epithet formed from a non- 


Latin or a non-Greek word which 
does not have an ending con- 
forming to that of one of the 
Latin declensions and which has 
not been latinized by the addi- 
tion of a Latin ending shall 
(shall not) be regarded as a 
non-declinable Latin noun. 
Two or more names derived from 
the same word, one with a Latin 
ending, the other not, are (are 
not) orthographic variants, and 
are (are not) homonyms. 
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Winstow,C.€&.A, 69,71 
WoLrF.J.W. 4,46 
WOLLMANN 82 
WRIGHT 68 
WriGut.,J.H. 159,160 
ZETOLER 91 
Zorpr.W. 68,106,167 
Zotta,G. 142 
xanthopyre tica 104 
Sacillopsis 115 
Bacillus 66.68,.69,104,139 
141,162 

albolactis 87.89 
albolactus 67,89 
alkalescens 105 
alvei 140 
ambiguus 148,159,160 
asiaticum mobi le 154 
brevis 140 
bucallis minutus 91 
buccalis minutus 91 
butyri 89 
butyris 89 
calidolactis 140 
campestris 108 
cantextus 89 
cereus 140 
ceylanensis 149,163 
cevlonensis 148,149,154 
163 

ctirculans 140 
coli 71,148 
columbense 154 
contextus 89 
cylindricus 140 
danteci 93 
de baryanus 92 
decidtosus 68 
derossii 92 
desiduosus - 66 
dysenteriae 148,150,159 
160,161,162, 164 

dysentericus 159 
fluorescens putidus 92 
haumani 91 
haumanni 9 
hofmannii 90 
ime trophus 91 
japanicus 159 








erm 





Bacte1 


Bac ter 
BACTER 
Bacter 
Bac tet 


aer< 
aer' 
amb: 
ant} 
aur 
buc¢ 
col: 

ce 
de le 
des: 
dyse 














’ 89 
M4 4) 
: 162 
.37,80,82,83,84 
85 

? 38 
Radpiee : 81 
-bacteri ibe 
BACTERIA whan 
155 

150 

169 

174 

174 

168 

173 

38 

22, 86..96.,.77 
79,145,146,171 


COLIFORM 
INTESTINAL 
Lact?! act 
PHOTOSYNTHETIC 
PURPLE 


SPHERICAL 





ULFUR 
teriaceae 
Bac teriaceae 





Bacteridium pase 
BACTERIOLOGICAL CODE ee 
Bactertopsis pide 
Bacterium 16,22.64.79.99 
136,146 
aerogenes Phy 
aerup tnosum 4 
ambiguum LAR tee 
anthracis pis 
aurantiacum o 
bucal lis sf 
coli 22,64,69,136,145 
commune wel dled 
de lesseriae ed 
desidiosum 180.159 


dysenteriae 






























inf luenzae 
laeri 
lebierrei 
monocyt 
pr2umoniae - 
pseudotuber 
odentitum 33 
Dbyoc yane um 67 
schmitzit 148,160 
shipae 159 
sonnet 163 
rm 65,.67,70.75,79 
rmophi lu 91 
trilocular 64,.67,70,.75 
78.79 
ACTERIUM 21 ,37.88 
bactre 37 
bac traceae 38 
Bactrillum 42 
Bactrinium 42 
bactron 1,37,84 
-bactrum 1,37,84 
1larot 116,120 
Basidiomycetes 2 
BazIiiLus SCHMITZ 159 
Se tac or L 25 
BIOTYPE 161 
300d 120 
Borrelia 0 
Trecurrentt 26 
Borre llina 20 
BOTANICAL ODE 185 
boyd 164 
Opidae 120 
Brachvobs 129 
Bruce lia 172 
ar yc idaceae tt? 
hrvofsidt 417 
TVOPSt . 117 
Butylobacter 80,8 
Calimmatvubacterium 24 
Calloria galeopsidi Ww? 
Ca lymmatobacterium 24,28 
Camar op: 120 
Camba lopsidae 118 
Jamba lopsi 118 
non 25 
astanopidis 117 
Cas te Llane lla 104,105 
alcalescens 105 
sambiense 105 
Caulobac ter 80,82 
vi briotdes 62 
Jellulomonas desidiosa 89 
Ceratopsidae 120 
Ceratops 120 
Cercospora thermopsidis 117 
Chaenops idae ite 
Chaenopsis 116 
-chaete 187 
Chamaerops 120 
Charon 104,105,106 
evagatus 106 
grayi 105 
ventriculi 105 








Pace 197 
7 haronaceae 106 
shinensts 19 
‘hlamydobac ter taceae 63 
167,172 
h lamydobacteriale 173 
‘h lamydobacteriwum 173 
chlamys 101 
Chlorobac teriaceae 3.44 
nh lorobacterium 22.42 
lactis 43 
synbioticum 43 
CHLOROBAKTERIACEEN 43 
hl hromativa 43 
Chromat tacedé 174 
Jhromatium 174 
Chromobacterium 42 
Ohnrysops ts 117 
Citrobacter 80,82 
1 Lbum 82 
freundtt 82 
) ladothrix 173 
) Lonothr ix 173 
lostridium 138 
lerossti 92 
nigrificans 138 
putrificum 26 
lentoputrescens 26 
thermosaccharolyticum- 138 
Jlostrillium 42 
)lostrintum 42 
Joccace ae 63,167,168 
COCCACEEN 167 
COCCACEES 23 
/occomonas 104,106 
orbicularis 106 
Coccus 106,167 
aguatilis 167 
indicans 168 
Colibacter 80,82 
commune 62 
Jolt-bacterium 71,72 
COMBINING FORM 114,115 
ommunis 20 
oriobst 2ae 118 
Cortopsis 118 
Jorticium solani 17 
Joryne bacterium 100 
hof fmanii 90 
hofmanntt 94 
pseudodiptheriticum 90 
Coudria 23 
wit ya 23 
Coxiella 23 
Crenothrix 173 
Cryptococcus 26 
Cryptopidae 120 
Cryptops 120 
Cyanoc h loridinae 44 
Cyc lopidae 120 
Cyc lops 20 
Cyclospora ampelopsidis 17 
Cys tobacter 80,82 
erectus 82 
Cystobacter fuscus 82 
Cytobac ter 80,8) 
118 


Dacryopse lla 








deciduosa 
dec iduosum 
deciduus 
Dematium chaetopsis 
-dendraceae 
-dendron 
-dendronaceae 
dendrum 
desidiosus 
Detonie lla 
DIACRITIC SIGNS 
Dialister 
DIARRHEA 
diarrhoea 
diarrhoeae 
Didymche lix 
ochracea 
Diobsis 
Diplococcus 
Discomycopse i la 
Dothidia me lanops 
DYSENTERY 
-eae 


148, 
14,17,59,60 





68 
68 
119 
188 
188 
188 
168 
86 
92 
191 
26 
162 
189 
101 
~173 
90 
117 
99 
118 
123 
162 


Bbertheae 159 
Bberthe lla 74.75 
ambigua 160 
ambiguam 148 
dysenter iae 159 
tauloensis 93 
RBchinots 116,120 
dahuricus cies 
Rdopsidae 120 
Rdops 120 
Bhr lichia 93 
ence pha loides 99 
Endamoe ba 26 
Endosporus rossii et 
~ensis 9.192 
Entamoeba a 26 
Enterobacter +73.75.76 
80 83,170,171 
Enterobacter taceag 63.73 
159 F 105,161,167 
170,171 
Enterobacterium 1.72.73 
74.83 
coli 73 
Enterococcus 99 
EPITHET, ORIGINAL SPELLING 
78 
EPITHET, SPECIFIC-- 179 
pei sbecifica c conser” 
22,148, 
epitheta specifica rejici- m 
1 
Bredo boopidicola pod 
Brnengeni | lus 
Erwinia 72.73,75.77,136 
sryoh 20 
ariethe atjs 100 
Brysite lothrix 100 
erystte loidis 104 
Escherichia 71,73,74,75 
; 135,136,154 
coli .155 





tauloensis 93 


Suace tobac ter 80.81 
Bubac teria les 73,101 
Bubac teriineae 138 
Bug luconobacter 80.81 
Bupsetudomonas 41 
eurrhophes 189 
eurystreptus 99 
eurythmia 189 
FAMILY NAME 167 
faseolus 190 
Fenobac ter 80 
Plabellina 107 
Plexnere lila 159 
flexneri 164 
P lavobacter 80,83 
Plavobacteriwum 25 ,73,75,77 
83 
dec iduosum 88 
dec idiasum 88 
Plexibacter 80 
Foraminifera 107,108 
francisct 18 
Pusarium acremoniopsis 119 
Fusiformis 86 
Gai llone lla 90 
Ga lac tococcus 99 
Gallione lla 90 
Serruginea 90 
Penuinus 20 
GENUS 167 
leobacter 80.81 
G luconoace tobac ter 80 
cerimis 82 
roseus 82 
Glucobac ter 80 
G luconobac ter 80,82 
liquefaciens 82 
Glycobacter 80.82 
pebtolyticus 82 
proteolyticus 82 
Granulobacter 80,82 
butylicum 82 
lac tobutyricum 82 
GROUP 33 
Haemophi lus 99 
haemorrhagia 189 
ha lothi lus 99 
hedyosmas 187 
he lcogenes 99 
he lianthi 100 
Femophi lus 172,189 
Rerellea 93 
Heterochaete. kneiffiobsis 
119 
Riblerillus 93 
hippopotani 100 
HOLOTYPE 19 
HOMONYMS 187,193 
Hormiscium 101 
Hormodendron 188 
Hormadendrum 188 
Hydrogenomonas 101 
hydrophi lus 100 
Hrymenophy | lots idaceae 118 
Rymenophy llopsis 118 


nyos 
Rysterium gloniopsis 100 
ichthyosmius 119 
tous 100 
-idae 19 
imetrofa 60 
ime tropha 97 
-inae 97 
~ineae 17.59.60 
kaleidoscopicus 14.17,59,60 
kaukasicus 190 
kaus tophi lus 190 
keratolyticus 190 
Klebsiella 190 


73,.74,75,104 
alligata 106.107.135.136 


crouposa 106 
exstinc ta 106 
fried landeri 106 
pneumoniae 106 
KOKKACEEN 106 
Laboulbenia diopsis 23 
LacTic acio W17 
Lac tobaci 1 laceae 168 
Lactobacillus 170 
thermothi lus 25,170 
Lactobacter 138 
Iactobacteriaceae 80.81,83 
3,167 
Lactobacterium 168,169,170 
Lamproc ys taceae 83,170 
Lankoides ‘ 174 
ceylonensis 163 
LATINIZATION 163 
Lectidiobse lla 178,183 
LECTOTYPES 118 
Lepidoptera 19,20 
Lepiota cobrinobsis 104 
Leptomonas davidi 119 
Le ptothrix 108 
Leptotyph lopidae 173 
Leptotyphlops 120 
Leuconos toc 120 
Limobsidae 25, 100,167,168 
Limopsis 118 
Lipobacter 118 
Listerella 80,8! 
hepatolytica 104,107 
monocytogenes 107 
paradoxa 107 
primaeva 107 
Lycopersicon 107 
lysidicticus 100 
lysode i kti kos 22,40 
lysodeikticus 40 
lysodicticus 22,40,97,190 
magni 22,40,97 
Ma lleomyces 18 
Massarie l lops 25 
Mas tigoc ladopsidaceae 120 
Mas tigoc ladopsis 117 
Mastigophora 
megabac terium 104,106 
megaterium 36 
megatherium 35 


Me lanconiym hysteriopsis 35 








NAMI 


s 

vi 
nec’ 
Net: 

i 
NEO" 
Nit 


100 
119 
100 


9. 60 


117 
168 
170 


138 
11,83 
1, 167 
),170 
3,170 

174 

163 

163 
3,183 

118 
19,20 

104 

119 

108 

173 

120 

120 
7,168 

118 

118 
80,81 
4.107 

107 

107 

107 

107 

100 
22,40 


7,190 
40,97 
18 

25 
120 
117 


4,106 
36 
35 
s 35 
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MEL. HYS. (CONT.) 119 Qonopidae 20 phaseolus 190 
Me lai 120 Qonops 120 Phialea glaucescens 117 
Merismopedia '67 Oospora 101 Phoma echinopis 120 
Metallacter 38 -op 121,122,124 Photobacter 80. 82,83 
Metal lacteraceae 38 3p 121,92 indicum 82 
Metasphaeria chamaeropis -ofaceae 120.124 * Juminosum 82 
120 -opj 122 Photobacterium 83 
Micrococcaceae 168 -opid 120,121,122.124 de lgadense 92 
Micrococcus 25.100.167 -opidaceae 121.124 pp rgomidiothrix 172 
corallinus 92 -opidae 121.924 Phycomycetes . 16 
dantecit 93 -olididae 121.124 puvsioLoGicaL TYPE 161 
lysodei kticus 39 “opidis 120.124 Phytobacter 80,82 
pemphici: 89 OpimIONS, OFFICIAL, ISSUED lycopersicum 82 
pemphigi 89 21,35.37.84.14. Phytomastigina 104,106 
Micromyces hofmanni 91 Requested “1 Phytomonas 25,104,108 
Micros phaera 74 -opis 121,124  Campestris 25,108 
Moe Llerac lavus tenicilliope -dpis 120,121,124 = davidi 108 
sis 119 -ops 22.113.124 Planococcus 167 
Monas termo 65 -Ops> 22.113.124 Planosarcina 167 
MORPHOLOGICAL TYPE 161 -opsaceae 22.117,120.923 Plectrillum 42 
MORPHOTYPE 161 -ope4 123 Plectrinium 42 
etozoa 107 -opsid- 117,118,123 blymouthensis 24 
oplana 101 -opsidaceae 22.123 pLymuthicum 24 
Mycobac ter 37,80,82,83,85 -opsidae 22,117,121.123.124 solyrrhizus 189 
100 -opsidis 22.117.123 Potamoge ton 186 
aureus 82 -opsidum 117 pregimINARY STATEMENTS 38 
Myxobac ter ium 37.83.85 -opsis 13,22,114,124 gy 6 4,80,113,126.132,158 
obac teriaceae 37 -opsius 122 167,177,178 
Mae masse 37 -ofso 123 Prionopidae 120 
Myxobac tron 37 - opus 121 Prionops 120 
lycomyce tes 107 ORIGINAL SPELL INGS 179 Propidnibac ter iaceae 169 
NAME, CORRECT 12 ontHoGrapmMic g¢RRoRS 178,183 proposaLs 177 
INVALID 180 oRTHOGRAPHIC VARIANTS 178 Protaminobacter 80,82 
ORIGINAL SPELLING 178 ORTHOGRAPHY 178 alboflavum 82 
SYNONYM 179 ozaenae 100 rubrum 82 
VALID 12 Palmula ‘97 Proteobacter 80,82 
necrophorus 100 = sagitaria 104,107 pseudopulcher 82 
Neisseria 25 stermoides 197 septicum 62 
intrace llularis 33 faralysenteria e 148 Proteus 73.75,104,109,136 
NEOTYPE 20 PARADYSENTERY 148.182 qnguinus 109 
Nitrobacter 80.82 Parvobacteriac eae 63.167 diff luens 109 
oligotrophum 82 1720 mirabilis 136 
Nocardia sanfelicei 92 Parvobacter ian 172 vulgaris 109,136 
nomen fami liae conservan - Pasteurella 26.172 Procoblastidae 1s 
dun 145 = pestis 172 Pseudomonas 41,44,67,70.73 
genericum conservandum Pas teurianum 26 75,77,101 
145 pasteurianus: 24 aeruginosa 41,43 
novum 19 pastorianus 24 = dacunhae 92 
brovisorium 15 Pectinobacter 80.32 pyocyanea 41,44 
NOMENCLATURE, BIOLOGICAL * amy Lophi lim $3 violacea 41,42 
184 Pellicularia filamentosa '7 errective PUBLICATION 12 
MICROBIOLOGICAL 188 Pelochromatiun 43 Valin PUBLICATION 12 
nomina conservanda 6.16. Pelaiictyon "3 puccinia aegilopsis 120 
31.145 Pelogloea 43 pyocyaneus 101 
conservanda ordinum Pe losbhaera 104,198 padiobacter 80,81 
fami liarun 31 cormuta 198 padiolaria 109 
generica conservanda 31 Te tans 108 pecoMMENDATIONS 185 
oo rejicienda 31 Percobsidae 118 Rhizobium 25,109 
yor ida 182 Percotsis 118 Rhizoctonia solani 17 
muda 17 perirrhepes 189 Rhizomonas 104,109 
rejicienda, 6.145 Pfeifferella 25.104.198 #rgdicicola 109 
-(a)nus . 19 mallei 108 verrucosa 109 
oedematiens 100 tritonis 198 Rhizopus 101 
-oideae 14,17,89,60.174 Pfeifferia 198 Rhodobacteria 174 
-oides 14 tritonis 108 Rhodobacterium 173,174,175 
Oidium lactis 26 Phagus 10! Phodobacteriaceae.(cont.) 
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(cont) 101,173,174 
Rhodobacter ioideae 175 
Rhodobaci llus 175 
Rhodocapsaceae 174 
Rhodococcus 108,175 
coralinus 92 
Rhodocystis 175 
Rhodomicrobium vannie llii 


Rhodonps toc 
Rhodopseudomonas 
Rhodorhagus 
Rhodorrhagus 
Rhodosphaera 
capsulatus 
Phodosiril lum 
Rhodovibrio 
Rickettsia 
manchuriae 
moosert 
orientalis 
typhi 
tsutsugamushi 
Rickia europsis 
Saccharobac ter 80.81 
Salmonella 24,73,75,93 
dar-es-Salaam 93 
london 192 
londonensis 192 
luciana 93 
montreal 144 
pauloensis 93 
saint paul 92 
san diego 93 
tel aviv 93 
wren 144 
Sarcina 26.167 
ventriculi 26 
Schizomyce tes 24.68.74 
101 
Schmid lea 43 
Septoria nelanopsis 119 
SEROLOGICAL TYPE 161,163 
SEROTYPE 161,163,164 
Serratia 24,72.73.74.75,77 
marcescens 491 
marescens 91 
Shigella 73,74,75.147,150 
é 154.1 55.158,159,163 
ambigua 148.150.156.160 
alka lescens 105 
boydii 147,148,153, 
157.158,162.163,164 
ceylonensis 157,163 
dysenteriae 147,148,150 
452,156,158,159.160,161, 163 
164 
anbipua 
160,161 
equuli 26 
equirulis 26,154 
e tousae 153.157 


dysenterice var. 


flexneri 


135,147,148,150 


151,152,153, 156,158, 162 


gintottensis 
minutissima 
pfaffit 
rabaulensis's 
Tito 
schmitzii 
septicaemiae 
shigae 
Shiga-krusei 
sonnei 


164 
154 
154 
154 
135,152,156 
135 


148.150.156.160 


154 
151,156 
151 


147,148,149,150 


153,154,157,158,163,164 


ttete 

wa ke fie ld 

Siderobacter 
duplex 
lineare 

silvestris 

Simons ie lla 

sinensis 

So lenops idae 

Solenopsis 

sonnei 


SPECIFIC 


Sphaeroti lus 
Sphinx 
Spirochaeta 
Spirochaete 
Sporozoa 


Staphylococcus 


sTem 
Stenops 


Stictis chrysopsis 
Streptobaci l lus 
Streptobacter 


subtilis 


Streptobacterimum 
Streptococcus 
A LANCEFIELD 33 


Groupe 
agalactiae 


erysite latos 
mastiditis 


nocardti 
pyogenes 


thermophi lus 
Streptothrix 


grue beri 
sy? vestris 
Synang ium 
synchyseus 
TAKA 


TAXON 
terma 


Termobacterium 


tetragena 
Theobroma 


155 
154 
80,82 
82 

82 

19 

25 

19 
118 
118 


148,154,163,164 
SPECTAL LETTERS 
EPITHETS 
Spermatophyta 
Sphaeria aethiops 


191 

190 

118 

121 

173 

99 
100,101,187 
187 

108 

25 

114 

120 

117 

25 

80,83 ,82 
82 

83 
24,167 


26 
26,188 
26 


26 
us. erysipe latos 


26 
138 
173 

92 

19 

99 

99 


126,178,180,183,186 
188,189,190,191 


33,97,179 
91 

91 

101 

187 


therme 

Thermobacil lus 
linearius 
reduc tans 
violaceus 


vulgaris 
Thermobacterium 
-thermophi lus 
Thermopsidis arenariae 
Thiocapsaceae 
Thiopediaceae 
Thioploca 
-thiorhod- 
fhiorhoda 
fhiorhodaceae 63, 


Thiorhodum 
Tfhiospira 
Thiothrix 
Torulopsaceae 
Torulopsidaceae 
Torulopsidoideae 
Torulopsis 

Torulops oideae 
Tramatops idae 
Tramatops 
TRANSLITERATION 
Trypanosoma gambiense 
TYPE CULTURE 

TYPES (NomENCLATURAL) 


Lyph Lopidae 

Typh Lops 

Tybhosa 

typhi 

typhi-abdominalis 

typicus 

TYPOGRAPHICAL ERROR 

Urobacter 

Urococcus vantieghemii 

Ustilaginales 

VALID PUBLICATION 

VALITOLY PUBLISHED 

Veillonella gazogenes 

Veillonella alcalescens 

Vibrio 

Vibrio el-tor 

Vibrioni 

Virgula 

VIRUSES 

vulgaris 

Xanthomonas 
campestris 
hyacinthi 

4aogalactina imetrofa 
imetropha 

Zea 

zeae 


Zoogalactina imme tropha 
184,185 
26 


ZOOLOGICAL CODE 
Zymosarcina 


167,173 
174,175 
4 

1 86 

173 
113,908 
113,998 
113,918 
113,998 
13,998 
120 

120 
178,191 
105 

164 
13,33 
127,161 
120 
120,121 
26 

26 


ha IF 


25,108 
108 
25,108 
91,94 
91 

186 

99 

91 
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